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swl®l!ttat«i m3g^0m  ^ (t) Iba with tl» foll^ ag »-
» • 1*1 1*1 • W 
©» «%t«at4@a #f til® «Brfcei«: ©teta-s^A «o -wtpm tM« 
|!»rteieal«r typ« that it 1B fiHS6«pte#t m. tlw® «aly t&m. &f th® 
a«ticm» with %h« «i(ail««l©a ©f tyip#» liiieli mrm mlm %rm -M t^alattoas, 
I -• Ife'tetilftiiott with 'fwm 
®M®s% ««&»» of the ^ TmM» &S mm^mmAv mm »o «6ll 
®rfaa©all3@fli --mm tto ae«%3.M«8# ©r att-ali Mtal 
«-f # »la»s «f ^ewpnai® of rftlatiwly im «^3«p»d %© 
til© «afi#w4ii« the mrlimt n^n tli® 
potasAiwtt la %i« #f Iswy (S)* fyylag t# 
ofctate betfegr yi«M« .»f M» Marly. ,p©ffe»«si*,, M fw^m ta^rtar wlt& 
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e«i%©a M m. Ivm 'mmmlB ©l^feaiiiiag * M#dy wMek 
* mm- i^mmxhm0. SM»tyl®sM# 'V^m tr«ftfc«4' with lis mm tli® first 
-of tks f»pim%ioa «f •«« ©rgiOsaaUlafeli msf/amA  ^ its 
ftfclim ifflw sot «s« «f a®t«l«tel«« S«» 'fmrn fe-rfciailot 
(2) JwB ©ompoimig at* I) mm ftlifMti# 
witii »r utttoirt:. »a^(rfci%i«nts, sm-  ^m ^iw^wftlssas  ^ meA •&%» 
fhea^fliae%hasn t) the aai tl»ir ' iMek a*» 
applicabl# »it&latioji experJbawitii m tie a.lJ»3^„, 
amino, aai or aryl derlmtss} 1) tte® as 
thiophen#, **a,rylpyiTol© lai' tlB®Sr 
(S) to., m, t4i tiSif). 
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Ml *04 
0«iH 
mmr !%• Ia a mr$m of iswi*%ig«feioii», 
(IQ) tta» Mgh »ag,a&ai» la «wasia.,. alttoigfe 
fi»:fMiti0a ®f a Mo®' «@3.@r .teAimtert t^s ©ol®r -mn 
affoa stiraiiag tite. ,p»®ifitJ8E%t©a ®f msig^im 
iaM«» 'thflw «&«. m mmetim. •aigffesl.llfe 3«pMWi!:t«i md liqaii »0«%3.-
«» itt & talj# -wErtill lifiili aaMMls 'towi hmm MMrndt 
%«»!: w»«tMy with ®f 
fli® »f ^a^l&oetyXeait jsetelli® soiiwi %o0k ]fim0 
in «thi»r wpsMiioa {11) • 'fl  ^ -fiwalttsg «0BfO!wart wm 4««' 
®aBpj«<  ^  ^trnte-r te 3E«g«Bemt# th® et^rifiaal' l^r®c«rl»a,. or % ©ai'lson 
4io,adA» t© yt«M pli»^lf»»ptsl,.ie 
ibeejtt&ph^B9»» wm  ^ •*4th so41w»» %hm .aet&l fl©at»i. .ap©a tlii. 
m^imm^ ot fW»feA#a (II), i^il# ^pylwiaim guieklj 
wltfc th® w#iwfei<» ©f ms- bl&dfe, iBsolttMii 'is idl 
#®lir«ats,^  mM  ^ t« .gt-w iMto ©rigjtoal %€jni«»rb0ii» 
'9t fclJcBli, la mt«r ta «»»• fewai %© l» wiiiwmt 
©a tas» 
SMtm sas'ptmiiMt -ia et^aii© mol-mmbs MA m aetie® upoa 
(§), tosrtJ if«i^i©a *®©i: flaws mhm tl». 0rg»M.e litpiis mpMfmA m tlie sol* 
'mnt tmr ttee mtm mpMmA % lifaM' msmn^. CIS)* Wl»a potsMisim 
-mm w«d ttows s©diwB, re«Fbio» lw*0®t«a i&m mtml aai dl-
f Iai5^1w®«a» -wiwa tlw t» mrm tage^^-r t« a tea^amtajw 
0t gS#, gi-rl^  th« {€#§)#%, «« tte prodwet (14). 
(10) Chem.. 9i (ItM). 
fn) §liMB®r, HT'dsTo). 
(If) AA 2®4 (1®«?). 
ClS) l«fc®a,» mi '%£»,' 'S^pfe«i l fS»  84  (WZl) i  Woestetr «ad Miljetetll, 
Aa#- Soe«<' S88 'C1^S0)T" 
(M) >1/, 
* u 
fWultSsag tmm tk« wiwrtiea ©f w^glll® fofeW;®tm nd'l^fe 
#yel#e®«ia€a»e «» t© lj»' « fctottl«alar 
tfc» ifi' teit* with -©ii'i^Biaty (15} • 
IMm mSMm ia t,tot ft mfme% of ttitfttati-os, of l^aseiae % 
pftmmlvm wimm. 1M» tw- »er# 'ijiiAfeiid to-g«t}3®# to a of 
240-250® ©wr ft |»:r4®i mt f -iitpi (M), Alwl^a®- po^tilatwi pre^i^t 
«»»• a @f 'iteiylfofeftitsi^  «ai pte^ israaKaipilawiiit®* le 
tim 'iwaetisa «f th®' ,p©tisa*t« i^tk "bTwii© Mi wl^h mt«r. 
$«fe|.)Wik (IT) f«iw*t«a Mm oxptriMst-i, tiaKfc tto 
po-feiMisiaa laks* ia ^^taasiwa iRltfe & hlmk., fisaolatel# eswitlag* 
mm if fcttofiH (IS) «ir«igfe tta dlawet acfeioa o-f 
wtol- '^ pen 'bsBtsa®* 
iarly ttet faira» aot 8,oiit« or pstasatalw® 
 ^emlm (If) tewfe wommm -mm .a-bl# t© ^e«H»e fura® t® s^»@t 
•with itllsf -iMd -witti ii«%itllle pefc»»8S.iw yt#MJa§..» oa ea-wbo-
»tl©s# aeli (10). Syiiaa (2««&fe^lf«.f»a)* •imijAyly,. 
»w«,e%@d wtm. i^lm «l-l«y «lfli t# git® %»«©« o.f , 
»®M ••warfe^swfci^a* 0fefc#r «»f^liiyteg Ittfei*, 
«©€!», <0 »©it« fc^».ad<i«, all at- t^iissr"' 
.«ttar«s #f i®»lQS®* I# Saii.eal»l« mi mm i^^bmrnmeAm 
(li) thtel©. Bar., M, ©8 (i^ l). 
(16) A^ljaaC^r,, 9, 10 (1876). 
(17) Schlenk autai M»y«r, Ber*, 46, 4010 (iSlS). 
(ic) Hacksplll, Aaa, ehlia«, /S/T 28» «5S (I91S;. 
(19) Lijsprichti, •Ann /^'m, 282 (lW^}» 
(20) GllKfioa aad BrWer, J. Am. Chj^# See#, if, 11  ^ (ltS4). 
•* » • 
ISto iifi«ir1toetbB»e, Aesi^g mxf stow m* 
Siotioa -*4tfe »oAixm ia #i?^ate solv®at»'  ^ yi®M« »r# 
«toe» th8 *»s mmg  ^t« liqaM ««io«1a» tins m-
totioR «Ja« (M%m f» la 'crgwii'© »0'3sr«»t» wkmn 
'•oilaa ms mtfeer' ^ hm aetealii© s-oiim {2$}* tm yMMs 
mA mmtm of "Wis r^ftctiem w»» wiy ii»» s#i«rai4© e^leyai 
•ia It^M- «ffl8aiiE Ci=^)'« Ib-ta«#itta rwafliaM raMiJ  ^wttfe 
(Sf# tS)» Trimn tfe® %*B »r® h9:itt«d- to'm ©f 14#,, wMlm tta®. 
i-wiwtioa e®#t« wi rttMi'l« la ot^-
ptaie s®liw)Krt« (t6)-
: f f c ®  o f  t t a ®  f i a  - A a E ^ T O S  ia highly 3P»a«tiw. m 
mm A.«» Ifr iwri: &t C^?,, 32) -irtitfiila tim mmlms wm 
*t%li is f«si0tt ©f ta -ftaw®!® s«|tttl©a* It mm 
rnmskmM ci»)# tewiwer, ite® flT'ft fetes kigMy .«^me &£ th» 
%€*®,g«a« ia imSmm iw sffloteasiag tls® l^^roeartea with axA 
with 3Bdty«»« ««Ai Tid-lik th& miMkltmmom %&m #f wstar* It is S«1s«is^%iag 
tiMkfc ia^i6s®6®irtas^ll#'iwM in«  ^ fWfiiri# ^8t'| -A® S3®fl«i»-eoat«4ai  ^
wm hmSmA %k» •s^sfsmrf dsei®-
ptts«i Mtfc •e«t^s ftais, fa® fwiM fiwa tiii»» em m. 
(tl) S®lti«iE aad Mareua, 1664 (1914). 
(M) Iiwws- «nd fiweaware,, Soc«» 4S, ttSS 
<28> aad ^r., 497  ^1WX6). 
(24) HiMrlat ftM 8aiat»^grg»»'*1&ll« mem ehla,, t,. ff4 Waamer 
M6i Ber., £|, 2S98 d^T).""" 
(E§) «anit®h@ll, J, la. Chm&, So®., St, «« (liS«). 
(M) ©»«», ®E» 2&^6TI9W  ^ *** 
•Ctf) W#l,#«g@3i^r7*i|.r.^  «, Z9U (i«oe)# SiS Cltoi), 
(ts) tesksmld, ltr», ^  1501 (1895). 
Ctf) WMsepirbef ,^ »1», Bar., 1440 (1911), 
-Ir It. .fiswtlom mm tie fcl#ly &cMi« 
ta lai«®» 
tlmmmrn. ms •rnrnimUfm ly Bmhl  ^ (SO) mO. If (Sl)» it 
* hl#»r attivtty %h@ 3WI«» aael«w» Itei 
fltt«308»® wm M m& m mmmm mt ««4i» ta li<|QM 
asMiaift «t » mmm» ®Bi. m ©««|»atti mm ©bt*ia#i (Sf)» 
Mm m Msetaisa ffer tlm l»^m md.. aslag 
tltsfe t®i®: til# of #0€iaB a©t 
@Mmm  ^«f wsm waibl# to 
i«o-lafei^  wd mMwm 
1b ll^ii na®fw», Iwrtag 0m l^rogaa rm&ily 
fl&eeftM# % *®««fce4 with Mfosstw «fc mm la * g«i.l  ^
%Q giw & «t m, •wm^h «ry®,talUg«a i» loag 
tmm MfiiM im}* 'tlje p»Awet» df the 3P«»©tl®a law® not ^©aa 
(84} • & iweaty-foiir towra., th® i»e«a0 s*Mi, aai, afbtr ft fm 
im) S0l»l«& «aA ^rpMiim, Am«  ^ #Si:,. iM (l»28)f ai-rgMam# SS, ISIT 
11080).^   ^ _ _ — 
(SI)  ^1S2? (i929)f f4i0 
(8S) labmm iSTfi^a, Caspt, £S^*afliS» ClS2l)». 
<Sf) Cotfcwil,- J. Chwat»» 3.S» 
CM) and l8r.» «S, :« (ItSS). 
P9«%(i4 witfc '»^w p«»i8-y -wKeli mm »m6^d®i la 
'$M,W8iP^iH9S@ 
M « 
ft mm ®iurteMt4os $mm tte 
«atlt tff ^wlth th# &t iammm-»: 
with tl  ^p&s%i«ttlar iwliftsIN  ^ ttot mm wsm% W lafcs®. im 
tortliasg ^i@ .r«»M«V; »ttffi®l«tl|f iit.M to «-r®i4 
mt tlm rlag. 
With «3«j^l0a «f !»*»» mi, fttyte,- tli® o«ly fc|Rir0®Ki%Qi» • 
seatergn 'ivith innsi# setttl* af MtteoM m& 
tte 4k0( |^'l«ae#» Z& gmmmlif. mmm «q  ^
mm' 'i^iHpwaad'ft* Iti -is. tte% 
m^miwrn f#r tl»@ p«@tti-<m of l9«g% 
fhe alloy h«i» «*»i» aetnllt© potwi«li« that Isy ^-fag & 
liqistM It mtfmm m nsJmaa •»M.ri&m f^p * Jeag#? fwrtei ©f S«#tw 
eaft%«i ti l«g,s mtlmim^wf tl» •ttlto.r »3.l)^- m 'aaii-
is tlie p®®i»st mi tlsi gfo ,^» f®r %&© sdl^wsbs •fco 
#^I«P9A#' it ttet 1» 'tte test mtmm tteMin 
tl» is»3»m%B «jN» gliW' yi#lia* la fsaaefelm® .iarolvi^  ^
•^i«» emm W6  ^ M mmmimBi tfca.% tl» ©orfitloag •wm 
mfttsAmMy ffi©ii««fe# prmmeA -^the ea»a*wfc  ^ of th® Awalrnmm 
%p» II •' tdMi 'iMirfSste -Cwipffaiis 
fhs® Mti^atlag «g««te »o«t la this g»»p mm 
.AIM tte •m^mlm, &£ iiusss* !.»«'«# 
m&Am .&M «Mlia th» iMt mm iM a «0luMm 
9t lifmM «ws»t«.» la tM« eiiast#. «3t««, M».wsam%ijig ageat® m »fe«rie 
'ftetft&t* mhsmii. te th»m irtstr»lxt tbe ftllmli 
-1§ • 
aetftl la m 1# % » mmwef «*«,. m <smum 
ia thi M^hmw^vmsef twm .^ ^1«®«4!W tlrsmgh tl»- mm: »f 
sjtwmrl® i&MviAm* 
Jtee%tiaaa ms tmmA t« .s©iiwi smi4e CSS) gi  ^ mm&^-
sMls® -^tlfTiyltoAtwa* *»li •«» ®iai4«s ©if witels,. ©ttifli «» 
.ff0%ia«t» «yB.4 llthim* & mits&im- ^mk fliH».» fh® mi 
'Wlth m^Am ta & M% yt#M. 
•mM rui ift «. :8®l«tioB 9i lipiM siwoala, pwldrt all -mm 
fmm ti© fl«k* Wttli aa* m tl» &t o%la»f 
-asai d.mym) mm- hy Itosttag MmSm s&lutiom &f 
tl»m wttfe ittiti®, g®saltiiig.,i in eos^-iaal^i da© t# 
t-i» &f {M}* ft^ir|#6 «a pst««s.iatt ^drii»^ 
&€s»%liee ft% iw* pr«f«jm.My «t * i)»8#i»i 
sia» tfee mmm%tm. immm. m tk® -m^mmshmd 
CS?)* It ligys' tm&i iwy i»t«rtals smlj ^  
•m tiffipgmtwpe &t tea* %»kb«« «f »£'©%»». .:<»%s3.^ »i tl» ^aatag 
It t« t-ftk# «t ^3P&«a tb0 mm&tim mm ma «fc hlgter 
tite esrM##* G®]^# m-avimied» 
Sifclier «f th® .tfss isaei mmtmA «lth ®©iS.w irtlis- ia 
^a«ine giirl»g tlwr aga (Sft, ai)» 
|SS5 l\ioissan, Compfe* r9nd«, 127, 9X1 (1898), 
(36) PicoTX, Bail, goe« ehjm.TT^/, 29, ?09 (1921). 
(S7) Nissan, «^T778A S (1905)j wA«, ^  1S22 (1®^)? 
1^7» 46S Ball, soe. ehim*, /s/, 5l^^®0 EitiP®»» 
i2M*» ig^TWs Ti^sTTTTts,. ioM"Ti89f), ($8) ft'eoB, g^>. its* 165 (Wik)i lourgii©!,. tMi.« IfS,. fTf 
(19S4). 
If psff^^^lf^ ^ « 
• "tllirllllll" ® I l » . _ _ tfH'H' H» a ft 
! I i I f I 
1 
I f  I y 
f 
I 
I 
I I  I I 
iw«f 
m 
- If -
fl«» insults tM# «#fe. of Imi. t©  ^ tl» 
ittl#® |li)* 
^"tl» ftbtlltf «f |j©ta»sii« to witli.' a atm m 
fc|€®^g»t »t« ta'ft. %^^roe«rte« of •%&!« class is -tte# ©oapotais  ^
ta «bi®fe at l®r«rte tw© gbw^l a,m 't# & alngle carbm mtmm* 
Emm. ,3i»ft©tlQ» feitoe jplmm mXy ^mm.' this earfew holds a ^4mg^ 
ts it is fiiiltioa %©• tte %i» ^kemy% gjnm^m. 1% ia %M« fttrteiowlsy-
i» imol-mA ia lj©l»g <om Iby tSii 
Itt ipeipjpi *# tlm. flff- iii®i^l«@4l«» %• fete r^^iaa ®f -©fel^fs®-
-wttli toilm ta MqaM WMBia, %to8 fr©#e©%& i»i» t© «#a»l8t 
•af a «ftarts»»»g l»ri^s% p«r% ©# liiitth 'mm' As sM® pr^iaet# .^ 
ltfii8 ,^lf0Bii»:» •%w%^^myl®mim0 Astliae* mA '%mm& »f 
•s®4tia ispaaMs 'wsr® (40).• 
•9 
Mi^lablda -'Ibtti lwi«» % th© iaiwrtty imr wm  ^ym,m f#r %I» 
iso3«feiom &M pa-ifisfttlfltt o-f iimumm, tmm &ml *w«» C*l) 
»pi» iim mmmlMgei- "ttMtfe,. m mml %itr whieh e®Bt-#i»sf flworeai  ^1» 
bmlmi wltk 'iiotiaisiM t® «&t tii®,. f&« »«>»«»• 
f®fc'«i®i«a •&» «f flwuw# t» iatmM:, fl»  ^ ff»« my tbm  ^ M 
mmmm-mi timmgk %li» mMiM&a of iiA-or wtth th# <i«®®»p@sit4®ft -of •%!» 
flm w-mm pr&mmm ima %• 
(«) :®»i l^rlag, (43  ^  ^wltSag with 
C#0) Lebeau, Goiapt. rend,, X40, 1264 (1905){ Whit©, SMa# So©.,45, 
779 (ISSlhTliffbrd, 5M.. 41 ,^ X051 (19X9). "* **" 
(41) British patsat, 5047 (1901)5 Oeiwa ptt«a%,, 12%150  ^ Cl-SOI)l /^bm* 
Zisitr., (n). 902 (1901)/, *— 
(41) WlsegerMr, a»r», U, f$m (1901) • , 
C4») w»ftr .«ii- SE*» 
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hmm^mmm  ^npm. -wHfc j©t«ai«lm naii# la ttfsM 
88SB&KlS.e  ^
MotMr mxm^lm #f a ffl©tl«KW ©aatidalng of 
gm&% t« ftat- ©r tM# mm  ^
peaai is gimt mm0k » &n ettwr BmlvMim mt tt iwa.®t#i' wilii «©tliitt 
foamlag the »«fcal'^ioa f»4w% IfS).* fM.« m« thwa 
mtto mlSyl lutliii®: t®  ^ fssa •& ^feieli, 
llte» its mm mMm tmmM ft«Miag th® ««»-
pjW5  ^ {Cgjl5)'»C.18««C» % « #IW.Mr •«fc ©Jf gs»M&%latts {S§). 
flw- m&etmi 'Witl. #s^t« «yto Is fesatwwi #©im^©B «ffe»r 
'hsattag fer «« ii<w» fatmSag aa. '^Itli-Bjo 4«flBttE© asltii  ^
podat^ fh® tym mm m ($1)* 
la »3ia^3.» ®f %f# II 4a tljs |}«%®f#©yelto ss-'rlea is- #o»i 
im tl» emm ©f 'llbte tM# ms to«fei4 s.o4ittB 
®iali® t® «. ^»|w»%«»9. of 11#., as ymllmf^hp&m mhm^mam mm 
mi@k pr0wM i» aai 
m4 •Mmtittm'bl&a &i th@ 
•«ei4 mA (SI). 
fh« mmtim aaf fca- #artsmi« fey mmlogy t» «<^p0«B^e. wM©h, 
al%to*^h f0muaA M mmmm stailar a»%alfi,tlon, aw m% la 
|48) lfoo«t«r, jj. iia« Chwa* Soc., SO, 1388 (1038). 
'{&) Bodrovix sSd IR&oury, C<Hapt« reead.j, ISO, 5S1 (1910). 
CiG) Bodroux and HaAsoxay, iMd»j isb,. 12*IT~(1910). 
CSl) mik aad Shah, J, Indian Chea. Soc., 48 USSl). 
(Si) li4sai®3Pfc«r ^adT*' i t e r r # '  ( ^ © 2 0 ) ,  
m 
*!«» wim «©<iiwB %lm to tl»-
tte Wis- i-eflRtssd  ^m *%« {B§)» * f«&©ti™a i» m. 
esfettSlTO of weMlmttfl® lab# fi@M® «Mglitiy feepfMrt %lm- mm^ of tto& 'liet-ft-
aitleB* 
fM» portiiealw typi> »f hm Mt «»ll in-
a^esWiagly, ll%fcl« m t© tt# 
» aigtefe  ^ %Ms %|w» ©f• •ii9li»l&%toa 
ts aloeafe sn-ttioafc ©iff#e% th» mm w»ll' m 
sB«©l»i iWLoh. i# »#li, hoM high-ly Mgatlw ritiieale. 
fypi III - M@t«l«fel0a 'witlt 
aetfttWfeSsmi. hm W&mm ^em -m wfealatios 
Ifes f4.3nBt o;*g«»i  ^ftttoatt-ffla to, tte r«#®«yefe®s of 8«li®pigJ.a to W!M (14) 
iit»^3sil» » tBeHi&.«3ie «#latioii wf -mm t-iwfc®# 'SoilaB to ®ri»f 
t# fmm «t^l»©tiw.. th®' proSaet® mi to«a«@lo meM wm 
y®8altliig tmm tfe® tmm:imwmm of the »«iiaa fw® tim »%%•! f^ateikl 
t« thi® t© M® KKjrk:# wo«M 
©fsiitlly Will far %fe© p,»ptf«tioa of tli»' ji»M« 
lomr isteM- ttee- st*rfc4sg -mM' €i«tt»yl«te©' Mhm 
m&vmwy ms a««a» tfc© wsr% «i  ^«iteai«d t« ». aaelaus 'iteteli 
®# «it^r fflsrel-gftr ®r latwrnl 0«l«titafetoa»- It wm mmA timt 
®1ffeyl«©d[-i«a «»• pP9f»«4 tmm im tim preasae# -mf 
©aly «®t-i fwsal-bii* 'mmrnrnr.., vSxm mm twm 
la mm »«!•« ims' mmfymimAis4, with j^©l.aie 
|«S) Imws »ai J, ia» e^*. So«#, «fi ClS®i)«. 
<S4) SAertg-te. «, 2ffS Cl«»), 
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iw® IwMtdA* tls Mtitlag .pslsfes «C tl»  ^ law-i* 
mM « fiS®s mi€ « aagg»«t« that' 
aittit .shouia Im-r® "b##!! frnmam ffe# «a©»pfe.ioa,. howewr# A0m aot 
ii«pmw .ml#, ti»' fKJSMMltty of an «,Hyli« i»aar^aag«w»ii% 1» 
gwat.,. «»p»&ia.lly Bim»- allyii® .wair^wttfww  ^•tjw iaawi® td 0®wr i» 
ia*lviaf %1»9 ra^-«a. (59). 
Wbm ms p#«@i ®*r m solrtbim »f ®%i^Jas«^a@MSiw 
tto. i^4mmx^e& mm wftt %h@ S:iaiQlt«ffl#owi ©rolutioa «f (6©), 
If tfes «©»diti©a« "sstif# fwalfe .^ Cfl)i mm 
i»aitl.e mMitism pmmlls^ad tk# fere®Mii» 
fh« amoMmimtttv^t04 iu» «^ti%iifc-e4 la tlte »i» *agr if' ^ 
thft- 'Wrfift^MSB# tS» -stmiiabisi ^^m§m' m mirnim It i« -toteTO-st^iag 
%® aot#- %i» 1^*»og®»8: di«p,ltty « te tftsat ©sWtMtswi 
ligr in mm 
®|:)« 
fte® wi^^tlsa of »o»%|«b9:S- .tei !•«« raportei. 
It»wrla»a tea ia lifaM ^mmmis with 
mri0ii« aiJ^a»% ttm •:«3^R^lpeitm9Am smpemi m A ffswipttafiBfe®. 
A spiwifie nia^l# i» Imp^ym liiMk •%© *mh ^msAmmk ^•^tb th» 
itettf HBW mt ®B% a %*«» ®# tlie-
mm aet^a (§#)• .te«^.r ef •e»a»nBti 
«s,3ffe«B «i®- %iiM(t%«ia nitfe ia. «%lter#, 
(59) HuiKi«, Sootfc, ftnd J<rfm£!oa, iMd¥# 52, 1384 (1930). 
(60) lotsiteh  ^ Ball* soo. oto.,"7V» ^  S22 (1902>| SO. 208, 210 (ISC^), 
(61) Salfcind imd Boaev^ld, 57, 1690 <1924)s Oddo, Attt aoo&t. 
Unoel, /SA U, (11), W (1'§54) ^«a« 2entr»,, ( H")' ('1^1)7': 
L®«pi«>au, Gflgypt. rgnd». 167, 14S9 uSIf). ' 
(62) Ysehugaeff, S^tT'llQQSi)s Zerewltiaoff, B®r., 40, 201  ^ (l90f), 
(fit) Gilsaan &ad K^laoa, J. Am. Chsm. Soe., m, 9$S (l9Wh ISalaon  ^ a, ?», 
Doetoml U9S7) p. S6. ,  ^(64) Vaughn, Hennioa, Vogb, and Kiausrland, Org, Ch ,^, 2, 17 (10S7). 
w. 84 * 
m & 93PSaiB3F4 an %lis 
i»tati«ki®  ^i^«at C®s)'* 
WmxMw^ -wt  ^mrt.0»» salfWBfe® sys -Mirt  ^f«r th® aiditiott #f. ^ ssiim t© 
»ttf»ttfcl®ffl», S<^%te ©^#-«»et^#f» C'fifi) foaai 4i^ii®fl iaafi- thm 
4l»tii®i*e ©f «%liyfe»i® .gi^ml. mrm/i «x«%ti<wftlly mil t&r ths- ^dttiea e,f 
%!», ffi©- ,^. lAii# •^•f li«a f.atl«i -t® glm- *kW  ^ eltar «vi#®n®i of 
Aiitltt&a» f@ ttts '«iiaot •«!» gl' .^ tim immmlm C||^ i8kg*Cio%, «!»# saly 
mm- #f S'Si'lott "WttlA fee wp #or •ett&li »t# ©f nsplitlMa.|«® p«>«#ab., 
fh&y ef tM» i^th -iwetyli®® ft#' •§istZl&m* 
Ci0i^^<»C|#g • t %% « * -2 ®S  ^
fj-m ti-4s t»»@tiflsft# %'bnj •eottclt^ei --^-fe of saf^iyiag 
thm  ^ «iBb8#ia«t fywimtim oi -teeir 4«rlwRtlw#» 
«©m1(I !««©% «ith %1» i4»iSm©f titet 
w a Tftlastia.# »Kfe#*t«| tmp tm .pf»pjmti« ^ mMmt 'Aarlw-
tiws. o# ©fg®«l» ®ffeft* jb# #aiw.ri»^feail -mriimmm for «3£^^tiag, 
wuEf saMpaiiis ^  i»asrga.' »»«%iaa wttli iai »p§Rj»a®t«lllc ^^«aa of .swefc 
*•• %l®« 
m«*8.lA%l.« 9f• ]pftiiBiyl»a»fey|<W' % IM r#p©n«i 1  ^
0o3M«t Wtoltoi C«f) »h9Wi»g tl«® *®feirttgr ©f tl» ls^4,3mg»as 'is 
this 'tmslmm m fl^y mm Mm t® taAsr®© «itfc »@ utegil: a ffie%«l.afeing 
a« -toiis®. tl» »aiitl«i #f- «ith llthi*a 
•WB« feaat b® ^<ai' »l#w» gfWie# 
(66) Wiliemart, Aaa* oh!m,> A^A 1^# 345 (1929). 
(66) Soott, WalfeBr, ffiS^^kmslery, /TAia. Chsm* Soc»- SS, 1142 (iSSS). 
(67) Comab ItosJ&iad  ^ ibia,*, &4, *!^12"'(i^32)'"."'' 
4m *<*' 
yt«M» Wm mm m^tS.mA hy 
wi%k m. »»I«E%-t«a ®f •tlwr #6)» 
A "-i*®' tesa i«s«ed (69) t© o»ir»r 'th® ig«S9WPftti<» «# -Bart^sastria*! 
:^-jpeMEr4*l«:* %la»®^h the af 
littfe ®r@«it® ««a^wfti® ©fflBfeelaing. m ts t» & ©miliaa 
«&& ftetlmtsKi If astgfa'boring fft&up* It iwt® #B^i«fe94 tlat th» mmeAitm 
te mn 1» 'WE wmM,^  @r ia *» ®-i^aatc sol'wmt* la- ®«®Ji m 
mmmit# «4tii ef»i«hif3^1»*^ysmrie 1« ^»W 
-iftlte fim-mm witfe 
»r®«rle gl-w 
^r» «*!«% ae  ^ ?if t'hs a«jwtl ,«iA.ph&fei# 
_,i. ^'rtiasy- altitoitl® l*"w iieaB. pa?%l»lly ia-
% fomg (70) isifcii »-butyls«i4MB- m %1® »et«i«fcia  ^ftgesfe* to 
»«i.«l4e woteriml iwis irti4©li «i.s 4#f i»4%@ly a»% 
«eM., nor i«« it tfa# .i^talsbl'Oa ©f tfc® e^^MaBani SBspl^ ,^ tim ppo®f 
0f tl» stra.etww mt %-fe® mrto-n#' ««i#i .t*» ast» «.s fsife, toawaa 4«teef»i»a« 
fte .Mt-lwaes »mm 'mmttm mMw- suitftM* «#a4itleaS'm eibma 
ly tli« iif®ft the ths-fMs3^i)i #£ wgtl^^liiQiiite: mM m^^i:W$t&mi'm..m: fM 
Buarlaag ti» laWistlgatiott* it .*» a®l:«d tl»t tto« t«i®g«pw^ltiQitt of 
•m&imt •b«p« Ato»fe' •f0O® wm «t a tiwp»-ifRttt» eligtely m-hmm 
Wm% ml'tt#* .IwiWBtyp, t» «*«f« of -^Bisgmpoattim B^w^iseM 
at 100®,' «atlffl®iasf feirly wpiily mtll it# «tt « of 
(#8) itlMaa mi il. Org. Cherr.., jU- tl? (Itii) («»} »f^ii 5g» m$ h^mjf 
•(TO) &» f#, swKuWr 
(fl) -tm&. 8tS ClSifJi Cai^the-w wad 
i* it* BSB- te*» ^r^54"Tl930). 
M I 
m 
M m 
* m 
4t 
- 2f -
gwmtly tfe.« of tls® f«># -SBSiA wei^t 
My i»t 1® plmemi this »t « #aBp.l#' «f f®r tf MMmmmtlmm 
«nfe6l»» s3ft .iaia^t ai-ferso^B® Sa tt« tltite a»%*l. mmM hmm m" 
p2Am4 
Hiil® Wm mmmmiimg tfc»' s®%idla%l.9a of' eyolop^fttaM-twas is 
tifwa tlM9 ^m4m% •rmsi'9^ 's^fym th®' mmsimm «»s witk 
or@aa«»tiillS.© ( f B ) »  m m  m -fiispeaalaii 
•&t f0%««sim .Im %u% iMe %te iwt 
r@pl&-ie#i 1  ^ I4®r®ia- Cf4)» tM« is « «aw^l« ®f tli® -lowep tppllo*Mlt-b:f of 
«t]ter e«pi3«i t®- imS' * »»lwat f®r r»ett«»S'» 
Sis#® it is (I?) tittt potMHim. i« n&tMx!  ^ mpm 
eoiald not «M#t as •»« asi- »%ft.I«,tlffia eoaM airtf 
1}»  ^ w m fm 
flue fSftet tlfe^iMwae- «oiife«la» #xe»pt;i©i»liy ^iyefftss- m® s.}tffiisi 
%• tl« worS: ef Srig»-ti •nd &9ta*%ot Cfi). fl»y jteaM tl»t iltfiia* 
wttfe -m 4ms ©sataSas a' 
i«fM,iii' i« iteid wiyg pmfawi fym 
tk» a«tsala.tl»av0|'- IMmm- ia -tem *M prepared tmm 
4i«t%i»»etti3r in lAth &t S.#il«k ana 1©1%» C?6)« 
fim t*» p»a®t«ata wem. heated t®s®tiBS-r t» "brnmrnm f@r « pst'il<»d of 
fow feo»® &t .a. -of af%#r lAieto neift was i«»ls%®a 0n 
(73) Grigtjard eoHS Co»i%@t, Gompt* rend., 158, JfiS (1914). 
(74) TMele, Ber ,^ ^  S8 (1901) . 
(75) Grigaard and Cdtirtot, Uorapt. rand., 152, 2ft ClSH). 
(76) SchleMk mai tolfea, Ber.. l^ClSlTT. 
(77) Schl^nk sad Serpswia., Am.* 46S, 227 (1928), 
•m- « 
Flis^gwi«! ^-th ^ura tli®- tm 
mm AhsmA t© .irtssM. ia eoa^st f«.r » p^1.q4 mt fewlt® hernm C?85» .W^a 
#thylli%iitw wfcs pfsBpti^  ^0B 4i«tiiyla®r)«ff in l^ amm.t 'smi tls«: 
las. imm tte ll^ixm^ tl# cdlu^Qm miMi 'irt; 
•& mt f^ ta. tw itey»# fttoe. pr®Sti«l;». Tl» 
aH»bftI«ti0a mm w^mA lAtte tMs leneiwt m 
wllft timwrnm tmmA to slftglitl '^.'Miw ttaa 
thmm •si«fe». ta tiei l|-fc«,f®.ttt»e- «s ir«p©'rte '-of tisssffealatt'e i^ of t-ha- mi«i©«s 
itiM tli# la mmpamA* 
Ss® s®iNila.%l®a •«# wiw aet f«siMe &g»sli-
vm •'fe%'JtaRgai»iw» (ft)* Ifes *wa«%ioa %»©&: however, 
ito« '«aii Ai|^ w l^»etl6w». iwa.«rfe to ©ther tot & 
«f twsB^y hQwem* Qa % yl#M #f ©f di-» 
^mxs'tmnM.s- &0M mm Q'toteJasi- (80)* fte mdoximat 
'S^m-f. toisMi^lsenitta tmm tlte wfsettriai ,S» 'hmmmm 
•solaMoa# !&® xmneMi&u -mm ftllewfti- to pr0e®r«4 with «fcalci^ fmr m 
©f fill* %© #i* iwi«g "^tefe tl»- ms-
©Ifitoi&ig (SlJ* 
fi» aii^ fi.3*il«a »f 'fc-ipi"glMg|g:lw^a». to"»!»stig«t#d by ¥08  ^ (8S)«. 
•st-ttifiag tim f«a«fel»a «i trip&iaiflartlM  ^atttfe' «t o-tfeatolag 
a l-ieM »f .aeii «f«»ii <»r%oafttl«a» lilt»a tim .iwrt l^&tlag 
-HRs ft. yi#M at 90  ^sf tli#' »®M f Ms 
(?8) Sohlenk aai B®if®aaan, Aim>« 46S, 192 (1928). |f©| OiiwKtt <wi iBT tmtr'T eltia«> 48«. 248 (lS2f )• 
(§©) E« S*,^  fapfublished Ssults.'""" 
(SI I S^hlMlt aad ftar^aann  ^ iga*, 464, £tl (1928). 
(SE) !• f I©m Stet» €S0ll,«g8* (liS€) |>» 46» 
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ei tie r«@f6%S,0» »laEfettr«« iRite «»ttlttag iw» tt» mtltm 
•sf ii|j» %»a3E«ffli> mm. cs«fcffe«aat@i# 41jl mt fe®ia®le acid 
Miatifitd., a.l®ag wi^h m msA <853. 
Wiea mm -i««t®M. «# eaaetemtioa 
*wwa.l#t * fl«M ©f »epml to il^ '. «f "fci® 
pMlrttc ft®M (&m§$) wm mMm isoiatist* 1. pmitim tlmmmmiM. t«is% Is-
4i«at«i %mmm mt aM4 (ts)* 
Tabl® 3 
ftitportio '^ 5i©aA#i^ li#. Acids ff» l©te-l*%ii0a @f %»«3ae"<8i) 
• f • • I ' • J f 
mgmA t ftiwwii® -s t Isophtlali# t • f«»@plithal4«' 
t aeii 1 a-ci# 1. 1 aeid 
4i^  fluoreseaM * %»%«• 
tests 
a) n 1€  ^
fc) m m tf% 
e) m m • n% 
a) fh@ »Be%l©a *ft» «fc »©» f®r 4i lisWB. 
b) fwie# tjte vmlmet «f tessw# m« iwi^ meme a)» 'tlw w«a@ti.« w« 
»lmi te sfcairttmg* 
e) •f«ifor%ioB® mm tl» mm ms th««« ©f h} tet tia« mm 
t® -to 
Fjp» tWt# wttrie#-. it p«l;a«si*« im 
an diriwrb  ^ Afc ««» It i# tc 
0 ^ t t # . r T O ' » « % :  o f  l & r % «  a a r t  l @ © l B 0 « l f l # t i a » r  C 8 t )  « f « a  t l i i ®  p j ^ p o m t l s a  & j f  
fwm 4J* |^toer«ify ia b8®g»» aai a® solwafc. fi®® 
rws .ia a »iadbwPB #£ l«»phtel«it© t»»»» 
flitMHe aei#s'al®aEig irilth oif aeii* ¥wm tfe® *«a tn t©lwi» 
(SS) ®il*a wat 14*%-# if£* Chm. Soe., ^  2074 (IfM)* 
(8$) SliiMBi .asl- '^ '£bw.«,  ^8« (1»S7)» ' 
(87), tePtea aM H0Nelte«bl1®JUEnj»rj, iia, 3S* wS**- S.* Cl®Si). 
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|» tfe# WwrfeB*Fit%l.g m^l%m wm t« r«ii®% wtmx 
ia tl» ,p3P®s«o©« «f 
+ 6^g w 0f%; + 
la. f®a«feiflia o.f Mfteiyl ws 
faa'tog tfe* pp®i.Wfts ffewid#: 4adt©ftttag 
pf«fl®a©# ©# tl» plB»i^ l00#iu« ma. la tte 
the- polp»:»4«tl«« of •mrtmm  ^ utol-eli e®a i^i5«  ^
m #tl5rl»a4© lialmge-|,, Si«sl»r C®S) «tet®sp%6Nl tl^ . «f :ite^aa%faspei» 
with ^NwyllsapftJff-lpsfeiMJiiw* ffa» ««M was « earlio '^bion 
©f th@ prMttet of tfe» astalstioa .e»1%««I at 2tS*tS#, »lbailftr to tls» ©.«-
potjnd mh%&h -me ps^ptf  ^ S«lil«»fc (0£>) ^ a.iii1st®a at 
to tb® Kael©wis. fli® pr®^s®i ly 2t«gl«r «s tl» 
tM s%Ri©t:«r« of tb® amcaltiag .©©apmirf- «« th© o»S' 
pt«powitf Ijf S«&l«al£« fhrow# tl» 44s-o®-w&-'f5' wl1d& « ©:^g«R 
cfb {3C(CH3)2-
hi^ r %hm that #f .ii«t%3. -sttaer wewM «©#le»1» %1» of 
®ll«lt i^ al« -with fl»Mtatfe»ae (91), *»-3ti»r8 .(«) S«shl«n^»-s 
%!»% ibadt%t« of littiluw, &m& 
{B9} a«gl®if @m& ^fcr» 6X,, 256 (1926) • 
(fS) Sohl«nli: aa<I mmrsmmt 463, 85 (1928). 
(01) Scott, TJ»it#€ S%»%«s |>i&t,'X'019,8S2| 2,02S,79Sj t,0tf,©00| 
2,054.S05 4f0. 7S4, 1S92, 7S86 (1936». 
(9S.) immm sai 'Ssm,- 4-» Sm* C|i#w,» Sde«, 59, (itlf)« 
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» '«(• ta CSV OS 0» 
tm 54. * 
m m 4ft tfc# rnaiMlm  ^AI«0j % a^as- of -tiWfgBil# -Sfcl^ a 
as% irnmlm tl». ta a ^hil« 
in tim ®m this 'tmm m . i # f - « f a a  t h ®  
I\am i« -a -WBal^ ta t© wmmh ^ts wm. «ttril>ut*i las' 
w&^0m* la « light, &i tmma. skamifi hmd to 
hi^k yimma mi th» prM«8t» »« was %&# wrk o-f ^mtmr 
(96) m pi lag •« »t]^r &£ f4wfIl.ttMw m W*# 
ffee mm m* »#1«* fttr, twisty iii3«s^- mai tfaia.^ Arteaa-bii -wltli 
p^©i«i diy ie#, giving a of of-itujoio MM* Otter (Sf)..,. 
:iav»stigttt,i^ . as#. ®f ©jm^ows^s la tl» •»ttal«tioa • s>f fa^sn-^  ^
olaalima tlie  ^ mlusKt 
imhm € • . • 
ti»M . ot*&i^9t@ jteii 
©tlfe8a 
0#%»i S-lf  ^
(C6Hg)gCl& tame® 
'! CgHssCIft m» AiAd 
Siab®® th«fe isT©l*»® -rsplR^^at «-f -iMstAi© 
•|^ »g0a,. it ms thm. f©#«lWto t» mwmm -fwaw i» « #®y4®# «f 
teCH > > [< 3^™ 
(96) Ifepublisbed result®* 
(97) Gil«a »mmr, £. Gteg. So©.# m, 1121 (ItM), 
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'Si • 
1» mm iMm i® ©jp^o fl» mthsw 
hwUm» .TOlJSfeaaMAtlag ti» «Jj««iiPttfcloii tliat «f »a» 
%M»lag m #tter ItntaiS# ftlwsy# ta 
m%n.l I® o*^« mx^m, %» p»» 
irtoiis is. g«a« l^|f » «f ths mlB.tvm ' 
9f the ftimllA-IS.® I^r0g#» (tf* ItO), mm%M fa#ly th&% ti» 
fcy#rog«m Ib tfee 4*po#iti«a «f <tt%#B8ttfttras I# a©* atstdi^  l^ i-rogaa m 
th» aia®l»m8*. fo %!«• r«3aBfci't» mA 
^rnMmmtwyl amtieftl#.* l«iat e«i^ i6H5iii mwm pmpmmi (tM) 
of %!» tyf® 1 mm %he i-, S-» sr. 3p«^^# 
ele«r#4 with l^erM*. la mmh e«yw,,. 
€i!3iiBS©f«n» pm4mSM&^  ^m t&g 0l»«wip( p*o,4»%« fl» .©f 41-
^wuiiwmn wmm&miL &m gtitm ia t-mWrn S-*- Ife wwald »»«a tliat %i», 
l^^f««atafeS© «-f il^ag©ri»»ft «1btai»  ^ frm. 
•ftwr S» m, 4 i^l^ oi®fttfyltrlffa«'3Dy3.l^ - iaile&t## tto Mg'tef•• 
a#gft%lvity tiii 
t«»0 « 
Cl«g6w^« of ill«»iis®fttiyltripha l^.lei6i: -witlt wtt 
I . t , 
a* I  ^ -Cfi* t MteO'iafwwitt 
» ; .. I , !>' . • , 
&&• m .«•§ 
«»§ s# fs»4 
4f,$ i# SO*i 
& !s BwiMli 'mpm ti» una^naiBetrioai ©tarfeiog MStt»3flal« 
fet « SaMd «|»3a flMKEjyHeads isolated after fiwtetim. 
<100) c«aa»fc mA WMim, J. Chea« Soo., ^  1212 <ltS). 
<101) Silaa®, > S*"W6 <1938)• 
37  ^
ms ia a Sehi^ ok wm m «tte©r of sa9t|iyl -
litliim awS m» *ll0W»i t# staad «.t mm. f#r two »t»fea» Carb«-
at torn g«w»- %fc® .kKWW 4«tt^®s0'fttraa«rfe0 |^.i« %©i€. l!«a ^9 mmm rm&tian 
imn rm ia «. Vlm9»nmkM flasfe ai%r#gea at ietaawfisi.fie- m 
aeid mm ©tefca^feisi Affer a pfilot af fIffcdoa  ^ «.l%teo«gh &j^»r iPearty 
«s» wi l«©lat#€ (ICi-).. »® ji«M» mm gt»» la the- pt]^y. 
Wleta was sfea^ea ia p«t»lsffla «tl«r with, 
asi ia a umXmi. fsr ti» aM -all-ewit t# atagA for asps# 
•saytemtioa .g&'r# S0 ®f 4-ii^ nas'ftt^waie»tfc6: l^le a.«M. thrw 4i^ » 
©f »l»3ci^  fall#^Ni by.twj &pf of staaito® yiei#sd' 
4# sf the, nati' |to»r i«.y® of aMklmgt fells«®4 %• ®f 
#iMdi3og" g«*i» « fS^- ytrnMm Afctteptiag a. stslltatr »f »^M.ag 
polaasstm «r iKrfittB l^aBMisl'ia alloy irttli -iitet«t£tt3P«a 
1» 'j^^wkl^ a f«r 'ttuwpfe I#€ ^  %li6 roimttss ®f % %?««» tli»-
with Sa «th#r t# 
gri«M». itf1»r wH^ag t&r Imam aai cftrlwaifctiea, 
•@f (10S)« 
. It iRftfi «» -$,meml «f4»i#a iJhi^  # i^^ p«aiis *®r« 2mmM «®tiw 
%!»• QriffmrA wsfcll dl®p*«s«ii f'h® w@i% 
&i mA ©#-w>3{ft«rs ClO#,, .toS)# tmrniam^t •&t 4i%®siiofttf«a igi-^ 
pfcs l^ealsiaa ie<ii<ie,- ^  ia»®l«8«» M%Rlatfott to yi#M S»f  ^of 
#-€il»«»fawTOd«r%oaylt6-ft©ti; ®ai ©r l^ assie «®M tb© (104). 
iim) Gllw««l'fows, ibid., 1416 (l9Si). 
(103) lomgft E* fcp»Hisl»d" "results, 
{104) Gilaiis:, Li^ t®«alt«r, and Young, a .^ tmwm f9 
(isi§)-.» • • • • — — • 
(los) Gilw» »ma 'batlte,, 4m %«• §m- ilwf)i elrlf * 1- s*,. 
featepul. iSwi: mlmm Cl»Sf)« 
.* ft -
%!»• y»t* of wm %# miy* Iwwswtr* ^fe» tsbbs 
it,lle«0i, to *Ma tmr fer «11 «piwiRltertLl.. «B#l.»yea., 
the- yt#Ms -ef miM» « ^iteaaMott -mm laaatt^ttl.* 
M o^f^ter t# toi»8;«t'igitt« %l» f»t« ®f Mrfe«,l«ifei@%, -fcl© :«MaM8ti«» wmrn  ^ 'teemiiMs-
lasifl af1»r & •pmti.B'S. ©f «ai- » hailf 'iKwr®,-  ^ -mA fetee 
aei# WM (10€}» &. tl» m»vkt^ ta f«tel« # mj hm mm tto- WRTtoii^ -
»^«teivlty #f- th# psfeetsftiwB -©^^jwmis ©wr %!» lltttsaa <s(mp@wai@m 
Wvm 3m». with (tof ).,> ©aljf 
im^ %1» ®«wiit4©«« l^ r %'&t iriktjm 
41m-^«tlAtl®a «@A«r *tt@- «»iHi ««Aittswi- irt,%h ®tiiyl»o#i«a ^ ms. 
p6ls«s#lm,.. *!»• Jftfefeur glvisf. prto®tp»lly Fwa *s»tte 
mtttfUji, %W &i0Mm tlteit the- of .©rpawn i^asjti 
l»th wttli tb® f»li®et<iNi, stti. -with a i^eal fe i^ eli It imk 
% pm-'ff&T »#l«3%to-a of it- ii-ltottM  ^fossible, a«>®-«[3pa-la  ^
to thm, t#- pfviiet tl»% fO:wt¥% mwM !»• '»©» r«Biwttiir« %hem 
fl»l? *3t.j?k «l«-® €ts©I<»«#a' tltfKfe the. 'Ammmm im. 
aaSag tfe# -siwa ©rfisii.«, maxml'mm: tmm M t® IB* to IM -wt-^- a gs^^^er 
dil»®ip«Ei«- toitwwa MA mA Mte, t&Ka Wst aai i®,  ^ fl»y' 
l-0f mmm 1» t-1  ^ mmm,-m i»PfW©a» l^li® if pm'gmr eh-oii» 
WR-r« Mi®- f®r t-h» fiitel«ote<t %0- %!» ws*"!*!.* 
wmiMmA tm tmr^ hmm €ll3«s®f»r« ia ©thsr 
ma. -smlMWifaBttt t# & ,|d®M «f 
(106) Gilwi® »M Yowa^0 J. Org* Ch®m«, 1, SIS (IfSi)* 
(107) GilMsa smd Youe ,^ Tbid.» 324 {1936} • 
iS • 
•mm « 
©•!» qrnm 
• **•*» # *• # » # # -»• * * ».» # * #*8;  ^ 4)»€, 
.Ma# »•«» »•«' 
mfftag irm (108) • ^flaxiag f»r a of tswal^ f-oM. hoars.* 
 ^ the ,yi#M -mf «@t-i «fe1iais®i mm mt tfa» 
tteal (im)-
ifcitt a*%«%is®ai» was- «»#l«3siS wMh €ihmmimmn in «t^-r t&r m. mix 
Itour 4-iil««S-#fui^ I«0#iaa URS fttSji mp<» ©xidatioa., gwwn 
«aa piwpkP«rt f^te i» 
mm with hwmAm v#p»r»* A 4^ ylji'M #f pwm ppMwet m® t»-
pO'iiied' Ct®) • 
a»fcsl«%t®a 'IkP %• *aiwS- ®f'te #tl®r 
wrgiiWati, affei# 8laE^M» tears «f stiwiag,# ia it. yimM of 6  ^©f %h@ ifteM 
(lis). lfe#a, %k» %to® ©f jw^Moa ms ®iife t® tuo tears, thm of aeM 
'W«' 5&.8^» 
^ftart'tasr wttifc %w {III) 
•tlmt' 'ip^flwaEtog idth n;"biife3f.lIl^ hAm f®ip ptrtoiiS- tmw t® 
fl*®. keanrs i® «%iwr 1-sA ts a 'iiamiaAs •frod'aet#-
is ©"bh#* tm m i^ rtM laf »t3rl«iwt ' .gft**® & 
ff% .yi®M of mmM It i« 
%:luit«, ia mXmm  ^ % it ai^  
m t&r %1». f«ii»"bioa »f laifoa 
fttsao., which awit' l» §m tl» Mgl®# mi r«ffti»ta.0B ©f mmw 
pa.f®r #^t«# mm of tte diaa-talafelim pro4aet 
mm 'fs^mimA wm »in «feea or isufcyipotwistitsM 
W0 ^S»t»ibiy tl» i®w- yt«M »f froAact trm iK l^pofeassim 
(iOS) .^stetr-,. iP». f»,# Unpublished r®«al%«» 
(3.09) fiiw»|, 0« E., li^ blishdd rdsttlt«. 
•(110) tmeagf, M* lafublishsd i^ galb#... • 
(111) &s,lmm. -md £_» i»« Ch«»« #«-»•» S'Tj, 1121 ('1S®5)« 
* TH€»"s js no ifMn+ion in this artFci'e ^the formstiea of a dim€la.lsi^  
product- \>y U,iW> (fa''Ot. Hgnr^ (Si/msn} 
^ruB -iBitiS %o ttai ©f '««fc»r % %!»• m&'bi.m ^naws-
aaEte«JlJ.lft ©eap^mat# 
to l,^ »stiag #f Wm w l^mitioa tt«s ta wing 
jmd m t&® srtattiag a»*«-«iaa. CttO# ill)- with 
0«iil,«E ta «th®r t® i^m m¥^^mMvm0 irtiiefa ia twra wwli diliBigO"* 
ftwa %« t-to of $% ®f S^MSlia 
howmr, emamA Wm t&ww^lm mi miA* S«iim «»%«« CJ#) «b® 
«atlKswt  ^»«s i^®a «w» 'irttofctt "to© 110® for « ]^:rioi of 
fif» &«»• CI3.E)» *ith mllaf, hmmmt, » mt,3rto» «f «ot<s 
wlil®h mm t«- « yi«M «.# ?S  ^»f thi- 4i^ i» .%eid 
#f »W01>®«1© &B:S.i* 
fhe Aiwiag wm «#^watl©» 
of 4« l^»»a®fw*7llI%M.w is tM a«ftl with wlM- ••©WPlboa di©xii« 
fotafl to esirtafa %im k®t«e, .«,-4«ail!®n»9-fiM l^ .fcsrt^»» <111)* 
fl» astalsttos of 4««it:hyldibe»gefiawtm %• waw  ^ ol" lia,%la®di« -sew 
Cm) m yimmi^  #»« i^w«4<<<wt%M11bBa»#aww 
»if%®aiatl©B O'f %b(i' sfgw^KBetuklll# t« fofm 
a«M ta ft 4 '^ yl#M.* 
te%'l« i^«* tlKte 0ri^ »s l^i:© ms a-iiawi «tfek •o-^%iwi®»iii®B 
l>fo«SA® (IM) iffli ms %@ m gi^ lag ^--asthaajy- i^-^^psasy-
m tifc® pri^ ae%» f®®lti» of th® stttofcitassfei m» 
Itshti' ^  mm «» astiw  ^f»«f t© .te«a *fc@ tesBMs 
 ^ isf pr^»et «w 
(lig.) li^ «r % sreptt ef -Maa 
(m)  Vm &.#» *•  W»,  5#efccara l  Cis«#r t f t%i<3«^.  S- te ts#  C©11»^ {1^)  f ,  $1,  
(114) Psr WW ®f 'INfteylaftp*®!*® laflw»l(te t# tim yl«M «JP iifes» 
saMirtilaw ®f 0i*^aolitM» 'aofflpsaaaii-,^  im I-maoff, Sdl. 
so«. .^ s, S' 47 (1926). 
f t«llW t-ls® Ai»rim%iiwi-« t«0«li3BW# •'Sltli 
m m 
Clll)* a *»fi»r (Hi') m§mb^ «f 4-s»<aM>3  ^
,aife#M®ftBei8® wtt-h M mii^ smeA lar^r rm»m ffe» w 
pm4mt ms o-xi4i»«a ic preiasai®' »t mm -eqml mfytl* ' 
ity 0f (IM) t# fif» a •»# •|^ :sw'^ -4» 
a©t»i03 i^ife»W:»3ftt»ai» ta « of fli® ms m 0«®« 
alstin  ^&t hs^e »i. M.lf 6»1^r®j{y»l^  
•fflitfeo3^ibewfeofei*a» fh» pmAmot *»ssA%^tog fmm tM mm. .Bofe 
A® Iat»i«@irtJi«g mm%S.0A «f ms nef»*%«a. (HI) 
«fe®a -ft smspewfett of fcl® #rg»as«it«llte in -nit® with 
sulftir €i®xli® «. %i(«]^fatww ©# *15^*. f©i«tog. 
mW . ta te  ^f i«M.* 
§i«l3jirly, tl» » i^s« ®f i,thmMmfwem. pn®., »3a. 
with ,yi®M ®f ( i m ) ,  
fite of d UwdrodibesEigtlteBa la 
(116) • a» -felw ©f imeti.®® «»# «i%itmri3y ^ ttiasa -as. Sg 
ffltnat#®,, JidMtof %IM» at •1S®« e&» i^*%l0a 
& yl0m 0t ©# metim mtmrmi wm mi ppmmi t© fe®'.» affl«0«» 
awl# fM.s 
£m«w<i«Jrt»i|r3.i« -mM mm wife 
«»li 'In tttfm# »» Msatlfl^ i a»It3yD^-- l^3Bfc 
#f tl» teswft .»«feBr (il.?|* 
.fcftw iMNts •aB»4i tf #JPf»#tJ •©# «»©• 
41hta^^g»a ttui ^-iwfey3;«< l^*a, 
(lis) 0iM>n«y,.- li. C«» Boctoral l3is»ert«fcion  ^ S-toat® Cotleg® (1958), 
(116) Compare awtalation of l,4-di}^y(iro»iilrtslt&l0ne, p. SS of this thesis# 
(11?) BraSl»yj» i« Doctoral Dissertatl 'H, Imm Stat© Goll#gii (1937), p»€t. 
m <^3 
frainsfe tatea tfc®  ^
iafcft tte. sathaij m&apmmS. &f ^ t^^MmAl^ umafwrni* Th0 ast&l «8. fot»i 
te. «at»r ti« 6i»fo«tti« ,ia -mii ^«ii« (118). In 
•ibei tk® 6ael»wi « wflaxiag f#r tii^mm hmm t« 
4*  ^«!f the iwsl'i* «IM1 mm fymsa t« fimm 
iitm- sm» p*»ite«fe test i» waaM^mfcly Jmmr yimMm,' results which «««» 
mttj»r «ttfpri#lai; ia wim ©#• tl»i«»fally M^mr ®f ^yisaksall 
i»mpo«lto -ima. (tspNitrntif %i» M-glw? 
•of »rf»5Ni^ w -©M^awsto o-ipirtlw- #isgia#lt%Msa 
WM' wltb -mea Ite Mitiwagf d#f4.v&tt»©s* tlit 
•»»feitifttio« ®.f «Kteff» tli« «rti® %@ «3tyg« 
S«la»-rigiti (5.19) sol«ti« a# witti so i^m 
«j  ^ jBixtmf® « ®il 'lartfe %9 iCh-14# §or tm 
hmm'rn «« ,2rt#M-tog a lufi® ^BB«tl% &i p«Ql 
mvm0. th# mf  ^ Aataol» wm .8«%i|«isNbia to tk® @i» 
l®«Bir yi&m ®f t^«l. *i1iii 
mwmrim m mmmm @t i#:iw mrmA m ti» ^lya,. t©. gLm-
m fi®M &i mm^im (IS©). 
.abWBti wm tmmi^ wi%% %i^ lllibli4« la ««!»»#, glvlag, affe#r 
:ter %«w  ^hmm acta ta m 
yi^ M ^af <121,: IMh As ms. 00^9^4 t«rt  ^the 
(llS'^ &kl,%h, aai Ch«i«y, S, M., Qimm S@s<.:a, 8 f »  S^SS (3.tS®)» 
(119) Sito:^tii, B»r>  ^ ISSl •Cfsi'^ .  ^
(120) DlBSS^k, mr,t ^6. (I9m}» 
(121) ¥an Ew, IV  ^ Coiammlo&tioa* 
(122) Lower yt^tfs hava baNsn reporfe-ed bat this wm tl». ««ttoa®i. 
* 4 4  -
twrt«ia% ©f «itlt -ta tfc«. 'WKife of S|^ t& 
im$h mm^ ptw4«!efe tmister tls® 
ffis-balatieo- frMwet* ®^riia»at mm ^ti@-rmA mim 
-wlii)^: liibi i^«tt hikBt#  ^ •%» MO® %o xmmm ttoe ^.mmm fh@ re* 
.«»ti#a WM, ©®«1.»A oo f®r f iJ1»«» «fc -a. %«a^f*t^KPS m§ 170*190°, f1  ^
<&t .0feli®i*' ly WNiM 0f ».rettrl® fliesol-wi^ a SB 
gM®4a.l awfrtJi© -aM-l i»»' (124) t© ®aly-if-^we i^^ asswo-jpd* 
4iffi«3 l^ «%^r ami I0 m-mm&m m» 
temi f»r tl# lntiP®4a«|iao of t-fe®- tat® pmltlmm-
A sjt'fesffliit-i© .i»THiat4gati« of tl# »tiitl#fe4«a of feh® ttiiBaggbM.eg^» 
amlwwi has Clif» -MS). fi»'aMsl#«i p»]^ar»ii tta® ipb* 
of la %fe» 'fmmmm' «lwsfaB« efel«rt  ^ Cl^ )* 
Mste&l&tiiwa wm »«4«fe3rll4%iiJ,aiB Is ®a *»fla«ing £#r' 
hotti^  CS^S}* ««M ©MaaiaM wms 
«©id». a i«w If ri»g, •©!««»»• fte# y|«M of fteit 
WM  ^wMb %ta® t'Sae #f -mm ay S4 '^ mhm tb®. tla® 
wyg t© M Imam-* Wissm, heawtw**. t'l» m«tal«tel»g -wi# 
•oal«i» « fflw 1^4(1 3»sttlfeM,. »M«ii *&» ia®t»».r '!• mp 4-itl?®i»o«* 
tM<^^ai®&r1w33^11« #©i4» fto®- mti *» •statfeltsliwi «# 
««4i» A -tatol* -wsy *3fiiua#rt fee #lj®«f 
i» tl» y4»li ©f a®l4 «i^ a clsy^s ia 
Clj^) is, 319 (1914). |1M) Sshre-wlWIS^BfsSWr, 3, Aa« Cl», §00*, SO, 751 (19SS). 
UifiS} ^coTsry* W# Iteetoral i^esert&tion, towa ^ ate Colle@i (If^). 
£3®®|- J&eoby mA l»Wb, jlm. Gheia, Soo*,. Pitfe«l»rgh MsNitlas (ISSS). 
(127) uemmi pEl«A» Sf9.917 (19SS) (C. A*.a* !« (lt84)K 
*• 45 • 
®f *©• th» 4a' mm ,w&t«ls,%t8g ag«t. 
•&»# ? 
€Brgpa8M»tam« . . tfiftM &l':.inea.4 
(MS) 
fh« l^.lltMHa U$. 
•fiw l*. 'm& ^  Wm% 1&# witte tlia »» 
©l«o*f««g*t4¥# wmm tlm^ pmmv ia#%»lati»g 
la tl* Iter# «as: wsfloyei,,, Ja,ilMi« te 
aW&ia «al«l?s ii^ ti m# th»- «t®e to inT«irtite«t# 
•#» of ttee (llS). M^r tl» 
#th®r #Ba»fetem &i oi««ttoay®tal,ii« latd pm^mA i«i fll%er»4 
tins IflMte®, it i»®- Utot ©©atlawd fci»tteg ms 
•»««japBiatiwl. %• • 4mtmm la mmmit &t «s 
%r tftisBtl®* ffc® flioii -©Gained oiMi%03»%i®ft of o i^^ mamsffealll® 
wm #«feitllt«hea '{101 *S # pwia©  ^#f 'it wm 
.teM#. far * -mrifcti® &t Mm 
mimlm •mm: with Mtttaa v^mr Wm mvml mMiMom fmr Wm pf«.pi,p»»-
«%1« ©f tortsylJtti&twt tittt a© l^ at ma After stirriag; for 
wmmmaty fm» tl» «f %im ««yb0wfeioa 
(128) Tialds #f 6S-?€  ^hav« b®en olstaiiMl# Wt* !• 1. Bi.esi»it®* 
(129) Jacotgr, A» L», VapubXished rsttilts, 
(ISO) Langham* W* He, Unpublishod results. 
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w ci- es 3* m 9 
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*•* 
«r 
r I % 'i^  
qf tfc»- »f» waifewi #ttt •liallsa'ly. 
ms -mdw pr@OTmx*» &t & vmry •low mMf tte 
pmmmm m£ mm^lyebm -am mtt 
m»' mirnmA «ral@r fim 'Mm of pm l^tmlmiTm 
iM'Mm wm wmty if at, «.ll.# P'tosRi^ ii^ iim p-iw  ^%& tos •«»» 
mmh mm wtpittly Mam |a«te l^iit.Mw ClSf)» -i® to.'iiBStipifeioja. is 
Ming m>3raliiA v^m. f&t# &i mAw^^n @f msA Mti^» 
tte of &t tte 
%m emt- %'IM» C@ll«siag iwsslts bmm 
Im&it 0^!»iaei« 
T&bl® S 
le4«itioa «t OfgartlitMm 
T-"-,,)..::. '.Tn,! JJT„ i;,.x.,u„, 
CAM 
m 
m t (fflw.) # 1 (HTB*) 
•• > IS© €1 iga • se.:s 
) 11® ^%it #l 
>1S© 
m 
m »firt:©d are insoluble is IssMSiai 
whtek «»8 « l^©f»4 m %:!» All i»» ia .«Qlirti«ti.. 
?to -wtlmb- ei^ eA r«ii30%tea -o# "fetus 
•St® wfe: iMyiOTl«iife#4 t® t]to ^M«»- mf ttos ©-rgKaM@t.alll« ««»•• 
Cl:8f) Iai«wKa,, 1@1«, 0i^ biish®d reamltisi fer » pf#lfcaia«iy wfet%# 8«« 
mm Jte* Sq«*, 
m 4m 
toMft iwjTii- repe«%(iii mmt* ''the %taft i?«^ai«g(l -fcf fell® mU l^-
11%M» 'efMpMai.® ffer eftlcal®'^  0«l is* 4#-
fejr •» ©f the ©rgteaiwfeallt© ©©^©aad* 
'A%% urn, la m #-hiikiag wa^Sa© « iatfelftl 
®f foani* ©f 
fte mrimm  ^ at@%»i ii«iS'fw»l«g %!»• «? tsli* 
'ttd tM tsfteMMSiix  ^ fer tite' 
«f tte »ttri«i« tliie  ^Mrk in MIsg to otter xvAietiklii -aai 
Biet^s wliii I3i& *l»w -©f -tb!® of mt» sf 
#f ttf^i»iE^taRlli:sai- with %1» l*M14liy &t ite if®it«sa,l* th#y 
It is ial»r©«telJig. te mkm «s8fess^- mmm »tth •rtdbeli tl» 
«0ap0iB®ji8  ^ at® fwtsroM mwm w^@»r »t®@»fi»,rl© 9fw»®wi?»0, f©t»% prwrisg 
tl»». Mgii a-erlsl^  ^«f tiaefe ^©r©af «f 
IMl* #%«4yto  ^%h@ «# •m^mm'bmm mmmtimiy toe %lai «<Mlt4«tt 
«f d'V i^softlteil. «@qpNO«ai@ iinteg##* M«gIiFr ftai (ISS) 
foa  ^thft% ©••!%»& Mirfb®*# 0f 
wfcetlQwi •(•or asetalaM®) wE^m.gi» «#H%l©a 
sf th# It «»s fflisfe  ^ -ttiftt tl»» itiilMw, i^ a»«fci®3asf# 
41€ mmr-f we» iaatttntaatTOt ia, rm  ^whil# 
^mk fMe©' amly mmr rmyimg of tJta#* J« -«» «iB»ftpl«.|, « 
CWSg *ttit- la «» tear# tfeii® & 
«!«»«% »• CCC%)g4:, 'toi®*** 
-mnm»w ths p«Mftwets «s*« ®f.» difJ^Braaa* i» -TOUte'©imw®,, iftow ttw# f4»t 
ftiiitida '#f tl» &rpi»a«i^ M^3.i# iftil* tie 
ClS8)- It#gl»r, C-i#BWiy»0 S#feif#r# I CiKi) 
s r 
fs. 
If. 
»»  ^
€i 
*»-%• ® o o 
as. 
••«%< 
«J fs o 
•fS 
O 'Ct-
^ Si 
for om h©»% a fimM #.f mM r^saltaii 
(440)» whm th» ms- mlma t# tSS^T'^ ,y3'wie®l#«rteagrti« »®M 
'iwailwa. iXtt)* %t mm €t«KSiie-
afe«® «f fteti, ma Jt€«i»4  ^ {l^ )# 'f  ^wo-rt: 0f 
U&v&&n wd {IMl tl» #f ®writeii^ |i« ft©4  ^
Mat,Sag jSwIiMiMt sritt. « •feptaaBftrf. ia » #iwipl»r« «f cftj%<»- dteadlii»» 
@U>Q% r9ftsti9»s mnA mif  ^ «s t i^r ftx*- «:» l^*s of' 
mtw:w m^»sm%imm* fimy do, tewwri,. to mmm tkskt. 
in Q0mp&mta liiieh aw it Is imemrmet t© mmMmr tfe* mm'bmS, sm 
being m^m-^haS. t» «ife« »ga3Pil««s ®f tm% tfcKte «u£ter 
•ati©a ths mrboa l^ &©©«aa ta ttet §mAtimm 
I# vm'km at would i»' .ecBBjsl#*# wltfcosiife- «. -««»y «if *li*- •*»#& 
#f C#i«at aai ^MS) ttfm tta© ®afef®MS'lj litrt: •&©£€«» &s4r 
to %l» aterfy 0# wetsRlsfttiea s%B,:.rfe8  ^ tks tlwtt the 'isBitetiM of n i^fef® 
«©ia -aaai '»o4.tsa ^masxllte w&» -stail«f %•» th&t »f tr|lpfei»i@ l^at©%lmas iiasi ptewfl* 
imfmpy^p&lsms.iim ia mmiislmg timt «  ^t«f9a»i 
«®. '%aM  ^ mM Its fflS'tftlll# & wry |g%rs®f Iws®*. 
w»«k assisli mm witii fc© tli#' of -ewib with 
til® #odit» or 4mt*£vmMm m-t »«» «f ti» %• ©aif^Batioa 
t© t3»  ^ a©M, m by Wm obs®i«wt!tQa -of a 4a mi»v» t-^y m«« 
•ftb3.« %d- ©irtjablisli tl». or of «. f^ftfcs i^aa' aai- ©© to «iEfe . 
(140) Oddo* Ggas* Qhla. (l), 39, S49 (1908)| Mis «®t fesSeMat# SMS< 
(11). ^ r^'2-au9iiTr 
(141) Oddo ^  Mosehlai, Ibid.^  (II), .42, 2SS (1912). 
(142) Cismiciaaa, B®r., J^T^SS (lg81)T"l4, 1055 (1881), 
(US) Houbea «t alTSw., 37, 3978 (190457 42, S729, 44S8j 
46, S8sT"(WiSl7~ "" — 
|14#) ^ do, U»jts« 0hte» ital«, (I), 41, 255 (l@ll)« 
CcHasat and WHeHndTTT Aia« Ch»m« Soe», 54, 1212 (|fS2), 
*«ti# im m mf mm'mmi&g mM 10)# 1% t» tSmSw 
m,hM X# 
Strength Wmte MM9 
ifi-i'irii 'au-lrt WIf'^ ' t^ i - ""'"m-m-'T iffi'mn ill 
flmmm 
XwifcMfta® 
©iphiK l^jBst i',aa® 
•tepi: t@ 1*» m%1» t»- p«m« thi liiW8l«^»j0*. ti.%h tJ» -wimitiam. ©f -wiff®. ®wl»i 
WEiii.1 A mmiwr iM»» l*«a -t© pe«^t ths ffstdiefciaa of tfcsi' 
•wMl^  ef «tl»r mkmm wwk aeiis* *t m tiwy timt 
Aie®l»ri®»4 m «tfe»r #olati#tt of ngrtfeylp^sssim btit .not cw of flwf^rl--
pa^s*lm, ftP9® f«ot® ^ mOMm p®«wi«# *a whi#!! Wduli 
It •!» * i^ iti'oa le?tot«a ttw^mm* 
- to iim tts» ef «Nai%a itexifts- %® tte poaltlm. ©f tl» 
it vm nmmmm mmm » wty .mptt :i^ i»telsa «f tl® ©:*iga»>MS l^i# .«»• 
fOMBl id.tfc «swriM!» di#3ctA& !©£»•*«• the «milfbrt« muM fihift.^ . I l^jog ft 
ta ««sip8- Aift «s ii»®y yt^M %t msMm  ^ms 
ss 
isifpeiptei % ^Smmmw !%• wm 
B0mweA wRtsisiitoM: »•»§ ^rfewii. ia l^ ir work# P®r 
I, tlmmm «ii liii#» w»f@ •eiatJ-M ef trijfeisfl-
st», m S<] .^ a# Sai«iw»«ffeoj^3.t®. A 
ataefetti^  of &ai fluomte aa^sr stutfe* e«ii4ti«  ^0em * 
yt«-M «:f mM* -Ob %I* '©ttoeif #f 
ftmmmi' -itai wr 
•aa€ ^«kf%«r «a-rtra««bJtoai, |M®pwybl» .®i*ba»9i. #f Im 
®f tito&s® 'riwwlta# i% myi^  ®©:se3w l^ 
Iwiwi#  ^ m4 .p^myimis^yimm' mm of 'tiw 8«® «.M«r #f 
1^« ®# ly 'fes- pf mriam 
im teSitt#, m istm pmmmm of mi^m. -iiaxlte MM»r 
.gmm wu^Sm^ yimM» (fable 11) «ft&®wti«g •%> the »f 
tl*» iM$)» 
mfcte H 
.F«(p®^too 0f ^iw«m 
OhXorld0 
< 
f. JusM Itdlfttoi 
i 
$ n&M 
Chloanobsiusem Benzole aciA 0*78% 
sarChlor&tolvieno ja-ToJuSi5 aeM 5-89  ^
^-Chloroliipla®nyX iwl€ 65-67J? 
^-Chlenfotolueae jg-Toluic acid 955? 
4?  ^o-ChlorobmaaJW^^^# Fhthftlaldeh i^e 
o.*ChlorQsaphtteljmi oul&phtboic acid 
0<<!hlorobiph0%t o-Pheuylbenstoic »&tii 
^hXorocyelohe i^ttHtt T^yelohexerusearboa^ti# ikeM 0  ^
Fhienyl&estie aeM (yA 
( m § )  m m t & m , , -  m a i s - J* IS, fSi CWi). 
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***** *•' Cs®l2 
t« %#«% -thtM .m *^fffl#sibXe msftm^Aixm.-mm t© h®a.%» 
fi«%. at' t1am a% «#,• tiwi yi»M »f *itli .«»-
timmsA M«t-iag» itoil# %!» «ia«wEat 'of bu%l*ii9nle mM mt mmmmA. 
•mmlmA xamhrnageAm. Wetmrn^^ «laice m»- ms^ fQxmd 
mf m .^ -mlM (143)» St^tiiig 
tM' wm i^m tmt ft»wrl^ ®a hewrs at & @f S# AmmM •W«fc aafl* 
mm fBi%9 slMable th»rmally» 
®f tlj« ia»»tlg«bt'c« (1.'^ ) of %l»- »e©!tea.te® po»tulmt«a jfer 
tim a-f «l«3ai6 fteli, imit t® •^onelusion that 
tatttftl f«»aASon of %toe jRw» '^ sk^I *iii4eial '86 .^ #«b^pi«at dispropar%l®B* 
fttiofi' wm mk0 mm- wm.^  iMSt &3q>lai£!«d %te 
se '^^ ci $ m 
^5%0 ® ^5%0^2  ^
»»'te6..l8i,'l!i«!® »f» tri®-# wslMf *ht» ef 'p i^^ piyrMf tJi« m i^-»04i.wa 
frm. «^S@i'rMie mi. s^oilwi M ligm-iM solm%£«M #f 'to Im 
fl» yi«M» *«» .wpoftti t» f«,bM H* 
•f m 
ub0d i Aoi4 isolated tYi@M 
^fmmm 
foluena 
Biaethyliistlijilft 
wteiaols 
Fluora&s 
^nsoio &ei4 
iF i^enylaoetic &oid 
H,H-'Olia0thylanfehisw,tli« -&&$m 
o-MethosEy'ben.jBoic fiwei,# 
T-Fluoi^ ws^rbosiyll© laeM 
40  ^
m 
(148) Wo^ma. iMd«, M67 
(149) fcrte®a itai l«B.isi|Biblitia»rj>, IMl.j, W, 2S9t (XiSS). 

-» f f • 
aewst tlie tl»-
pe i^eal (im)*- fM Agmiwmbmg» «f fmimg %l» mmx^osxOm hm l«  ^-sla  ^in 
tha 4i#<sa«s4®B #f %!«•,. alttoagli it »igMj l» '^IsKteai ftgaia th&% 
el^ "Wi©a a**: »s'^ ss8 ft v-
typs 111 fea-wi-,. f»r »s% pt-irfc# lea® ©aw^-i owt la «fel»r 
selstisa «t mmm &», ^  #f th» 
4n %b» aw% 1®- <B&a-
sM.ir®fi., l®ft tlw or i^aoiaetftJlie mw^moA  ^ % mlmmgst et Mie 
»tl»r before .«sm «i» pMm-m- ailam «tai «®f« ftbl# t©. «uhi 
•&«. -a #elT«t ^ f»r SMSfel« org««@fea3LlljeMi. m smtmlmbims 
ageaii%- s-i»® 3awt* l^tt"fel®tt mmrf  ^mm jwifii% tl»ft ®tfc»r fami-ng. 
& 'imms mm^tm ^ ^wm 
Mr, bessoiw,,, wbS petnjleim «*l»r taftw teews la ^  
i^ ROti'oa* h&t^r ..yiml&s. of th$ pmAme^ tima 
©tttor df tto» ©fteer ala#, a»% i»- tt»e4 it-tii sine# 
M l^y .r«wstlt» ®©afewi« ^riiig Afeowfe tfe® a»tal«,ti®» «f 
tl»t iKiel«us-« 
8^om Mm ©f p®#«ibl« »0lrmt8 me^ hm #litemi-a*S ®fe8®»mfc46a of -^cai® • 
mt %h9 pwpiMtttsa ef tl» SfigoitM. (1$!), 
it me  ^tal mt@& ia tb® Mmmml'm tl»t -titrtKm^toa 
a8ft&@i »8t fsr th» ef tlto' 
pri3iao%» is «» «xe«:W.«nti wmflm #f %!» aettei* of c&r%«®sitioa 
(150) tb# «?yiE Qf Foster, p. 16 of this thesis. 
(151) Hopworth, jJ. Chem» Soo«» IIS  ^ 1249 {I92l)i Sita® «»a fcCsm^aa# 
Tin?)I Iwnr®!, 8l«afttlst, f«a^a, 
*** MM* ^Qj 2810 (l9S@)iir 
(ISg)- it t« pswti -p^^ tag ti»i. ©i-pBWHBifea'Hl© ©a«ii©s»# j|«t-«is*- J 
ttp®a -Ary i«e pw® tae«te yl#M of «eM* 1% -ma »*«SH3rtftai t® tm-ro •* 
of t^rtoa dMirlAe- -te. ^ asiMm •&» of 
"kmt&mm m4. #ftrfetaols. fhxs Mgh nf e&rte»a 
mM ©Wsalarf toy po r^teg %.tai »la%l'€« afsn »ayE%«® dil«EM# or . 
\ 
if »pn^fei€ %-te® «a #f %-l»s §&« c15s)» 
0%l»r -sMMh hm» l@«a ittflspii mm Q^§m 111^ Hi* 
MS)., ftjfeyl mlfttt## (MS),, mixltmr dlo*!^  (Ill)* ipritftoi -aart. faJnoi'ta# 
(IS4) -iaiii fcfttmiiKi (iO®)# la  ^ ifetiAi 
imetas *4,-^  t-lie «3Pg»»{»rfeRll.i.e .Is .^ KssM«a t® gi^m 'hi^  .yt«M.® &t -m. ^aiUy 
i»elatM proArntm It ta ••'re® that tl» ««r« %o m^ammfys 
..©rtgliml Am. »a l^# @f #ij,«is a ts&S' ftemnS islwa 
p&tiu^iBa mm %-mAtmi wltfc to -la^a^A m4 tiie fc»pfcyayl» 
pfttmrnSm. f iltwpiiS im» s»8f«as-£ea-#- % Msfli'lsi®® of mte-r#. ^e^ym wm 
m'Mmmi, mi tta- wsmi^ imI^* r. -
J#t»r a survey .ctf"fe  ^mis ®i «a hesM  ^%Ih» Mffoi'tepi 
am •%!» fmm hef®- at 'mem ®f 
•xlifteiBt lasw3»d^# mM. %!»•.»«» feta® -Sttffl«Ms:fclag Mm pm&mt SmfQg^ 
mMm *i.%li faftlwr 4«fe*tl8,,. -mmh m Mm |«s!tM.«M '^ mi.mA ta tim •wt^ lttfetoa 
•Gft Wi,rl9m: tfe» yl#M« i» wi5i-dh fhe «»» |»«iitii®ii.4i.. .«ai 
1a® 0f mri«shi «.!•«%§ «fl#ye^» 
{16S) rn^mm md Tan Ess, Ibid*, 55, 1E58 (It®). 
(ism] 8#irwt*» ^11» 8oc» 7v» ?1« 24 118®#)! si^e«r «a# s-feolesmt,, 
<?• cl»m. isr# wr wt$^08)i ©l"'s«ift. rbri»r  ^ ,ja* cl^» 
1i6,""s'f« 1^14)s itlnigin and ilarris, *2e* g t^^ »t*srf'r"f'ssg""t'l9sl) * 
(im.) "ss .^, 4 
' 
% 
• 6f 
©f 'csft^was: 
qrmmmmslvm «^®0masts., iTiiiiiiiiiflilinfiiwuMiii'DLtiMiiiiiii-i,iiiM.li" P. II. 1011.111.:-nr liii.ir iif 1 iiiMi;' • iir 
masi w&wk i& fh« ttrnm ®f t-y»» 1x1  ^3bstal®.tls«i» l»s e«a®@»^rt ttm 
ef alkyllttMw m tM «g«a%s.. th»m w@m 
flirife frnj^mi. (iss| ttai sf 
%• MStrtlie Mter wasefcere th® .fs^ iptfatioa (If6) 
®t*rt.ia,g wl-tfe 'ttot' haltisti wMA mms^^ *itte tl» lltMuaai imach »» 
fttfMly iM tfc® c®n^»poadii^  »r©-urial»* ®h©' i^^ ns^ pttsttlesQ mm oarri#i. 
«ts% a »:»A as «ttor tmmm* fl^  wmpQrt- 8S#10e  ^
mt »»tefeyllitMa» a-butyi efeleria# art lltlil^ m wii#a • eai in 
b#a««« ©r ia «yel®&®-3»«e, Mmmimmmmm m 70-S0  ^yi«l€»' 
«f-plWE l^lithim witoa tfe» wm mm mOm to -Ofctor mm alsi# 
t©- .«fi6y -feta ®f 8rtp«ri' Clif) «»4. -iiirriw at Wt^ r 
yi«Ms o-f i#alr®i ®yp®aw8tiil:li« eo»f«w,i«. 
\Q»1feag@:ilty^  in trlbutylaaAmt, In m mftQitt im prnj^m 
Is (iSi)#. tl» m^mxA ms 
twe ii«feilMtisa« imm fsfc«*iia %dreidi®, 4is%illaM©a 
itim'all tat m im^im.),, fb»mf (w w«)» 
(155) Sehlenk and Holts, Ber., m MS lftg«r mA M&rmt, 4* M* Gliea.. 
Soc., 2689 (192277 "" ***' 
(156) Hegler and Colontas, ,4aa.,, 479, 135 (1930), 
(15?) GiLaaa, Eoellaer, and OTb;, ,"X te. Cheat. Soc., $%* ISif (lf3l)j »» 
1252 (19SS)s Giliaaii, ^oellnerT sUly, and Wm» 
M, 584 (1955), 
(1.S8) Kin&ly fti3mis.i»d by the 'CiMWire'titl S«lif»ats Ce-i^ mtisa* 
wm to & 250 al» flmsk «^^ 3pp@i- •wi%h 
a • ttiri^ r, m »«:fs*»tttf^  md a ©©-aisss-^ r with, ic^ Mt.-ro-'' 
g@a 3jil#%. %!»• fwmetioa, * -fmpM ;o.f •aitr&.gm vm s-aeft 
sjrs^ ffi» fsrll«»tyl«att» (40 ai#') ms la %h« flmkm 'MtliiMa 
(O.IS gfsa -mtm) «&s ®a% in mmll fl-tmts lat« tht ferort..^ -
(0#I with tsritefeylsadLa# (iO «1*)» mm ArofpeA ia%o th© flmsfe 
throa  ^tto- s«p&wtfe»  ^ -a after- ettifarti  ^
foF mm hmr>, mvmM. Wm mletw %« i<m§m eM. fi»lly-1® 
l»««i wMt®:, fclttor & foslMw •®«l-©r t#st' mwr fymKblm. «f^ .r 
®irl»a8,ti<&a eoali !»• €«tee©t®d tss Affta ff»s»a®6' af a twa«tioa» 
• fltat Bf«pti*tlTO af fmm. ©lilo-ri5» "ws®^ 
&©o®m|>lislM»i by lorteai iaai, (lit). ffe»y w«3?-® alsfe %® stop tl»» 
Warts wststla® toy »latlT®ly a©«,»3P®!«®tiir»- ©hl®rM« asA by eoa-
t-»31.iag ttas- . 
. la « •istilar aiKrasr, Waw^m bus ««prl«4 m% t-h® p?#pikip» 
«feioa of ]^ haaiyl«^aa in pmStmM' Cii8)» It 3p®-poyt»€ & yt®M ©f 11  ^#f 
Isiiusoi-e acid al^ r r^bomtiteg tto p'cdw&t fto® ti» ajsti^  ©f 
s,€4i» ^-0® im imsmB.* a •gm^moA (16|.) eowriBg tl» 
-wa® «j<itfi«i -(IM) aai *&» tli® with mmml sudi--
« 
fl®a.t.i©s»# was' stilish t®. f»ifsur« -afem i^wr aswi ia ttw 
fo-ll-wauc ia»^e«tipttt«s» 
(ISiJ m-rkm «®i aswiwableUmer, J» Gh&m> Soo.. litT (ItSS). 
(160) fcf%®a sieh«ableitoer,^ ^sr, '§!'»' "'is's^'"''(igw)-» 
(ISl) .fiweli pft'fettsk,. 736,428 (l9S '^j""/'fr«A«j, E?,|f (itSS  ^
(16t.| 2t«fser, chgia«j, 49, 457 ^tis6)t" 
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mm aei4*. 
•ffa® finftipttat# ms «ip ia •th®r  ^ ijtm. mfter fcfcat :«»l«tii0a 
haii te«@a 4rSM m^r ®04-iwK salfltt*,, i«0. a,p., 
,fi»M §0 &t th» 
% «tt%er, teasol® a-eti- ol>tala»i la m Q0 
ylm%i.0_ with «. aeltlsg. jpetnt &t Itl®# 
btjhtylsaaim to mtMr* Wmm, p«fer®l«w ©ttoi.f "cte.»f. io-fi®®} 
mius  ^ for fe«®ei«w- la p-i«|«»tloa sf a yieM 
»f b»»»®le ^©M wm flag of a s»|l i»imt #f 
TOs fowai Cl®S) tO' b»- « axewilewt •ta.-ift#r f©r t}« rsNtetioa, 
aat^^h it aw»t iw ii«»i wlt& ®«» l##t th» tmm of »-teteyl#icidi« 
f»« it troal»l« tn lAt«r 'tsmlfi&g tfe»  ^ sw 
p-©«ai4» 
with swsiiwK smui iQ*m $mm mtmi} la tr4%«%l«l®e Is m fttt^spfe to pire-pti^  
plmsa^jlssiim M « mamBr t# of te 
Althatigb it slight toMit -atmlatioa iwfcs  ^ motstf,' a® f©®tti.-r» o«lor t®#t 
•«»» ©MiatoBi- aa4 » seiil-e was f©a»€ -mr^ rnktlmt, &mn 
thif hsa Mm f«r tiiw <ifcy«-» 
Bh^^wmitiAirodium. la m At^Mjpt. to pmp&m^ a- «ai 
wer* with «, l>®a2«»a of '•^i«gk 
®9 «|p- f0r tfe« m qi^as^tallle 
•SsMBa iskmn £^-«iiil©*^%»a8®a» vm to tim wiltlag, ^ tat ©f aoiim in 
tl» &bs«a-iwi ef *©3.f»t, m aeit mm isolate f^Xlewii^  eart i^atlon. 
(ifis) ^*©01^1, a* l-»» tta|mblisii#d result®. 
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tfa® l^istfflwsst «f M^ml %€w®«s 
la «.eo»»i6«i@® witfc. the literatar® Cl®®).# e®tyl «,l«ofeol ®..p* 
«S'. into cstyl t©4|€«:  ^ aaM ptes* 
•fhoyetes# fl»' rmetset® w§tm t» ISl-MS® for flw Isbowps.. tl« IrnlM® 
wm wi-feh •tter ilstiilei,, li*f, 118*^ 4® iM mt.*}* 'th» jtmM 
iWkS fl5 la th« ey»i« .01- S8  ^.®£ h f^, glS-il8® 
(g© ) . 
fl*« ftlwlol -mm tteis t© % »«»« ®t sla® dw«t is 
glmiAl meirti® tkm meM mt latdiml® witli ehlorii»»-
A yi«ld ©f i7  ^mm 
far ©f |!»pis*i ia tewsE«» 
trm C0*<5i p« :aai 4i^ |t«%ttfey.lM.r0ti3ey ia (f§ 
affer the .ttiditlob 0f (OmM «ti3prlag, *8 i@mt.ssa«i 
t&r ti»tt%*£0w tottrS'« wm %• pmvMg .gttss'oias ©ar^ sn 
•di-o.*Me owr apsiftetsats* fte# a«M ©l^ tosbia .^ rmpmmmMM & 4(^  
yimM &i ^m&le mmp* HQ.f®. 
A stmiSAr •rm «tth mtk&r (h»p* 60*68®)- m tim 
ifc# ®«epwi8iwi .^ te-tm» »s#  ^ms a -slight: 
®»aat -of Iwawl© it®t4 us#® 4a@.,. f©sslMy* t» th# ®f 
,b«a2©a© &« «B (If?). 
In ftsQ^bsr » -«dlir«at;. ii«® 0tl»r thaa fcfe® hyS^Wf-
(0»06 giw.fttw} -WW 'tefe® 3irai.ll fl®s«» aa€ 
(IftS.) "drgmio BfwMrnrnm '^m 'Siw fork -(ltSS| 1®1.» IS.^ . pp,2f«i-9. 
(iff) In &%l .BWtfiklAtleas i^ r» -f@%-*«l»as-«th»i* i»i swwm. wm 
tal»a t# iiy mmMmg tt» with 
sttlfwrie osm# 
%) 
i 
'B 
M 
I 
11 
3 49 
k 
I 
§ 
3 
© 
I  
1 1  
m 
I  
s 
I 
5 H l  
i  I  5  ^  
H 
I I  
3  
'k 
I 
i  
t« 
• s  
I 
tk. 
0 
I 
I 
i 
t 
i 
I 
4 
5 
*p4 
I  
•a 
t 
I 
0 
•h 
1 
• 
M 
I 
M 4> 
I 
t 
i  
I 
o 
•rt 
i 
5 
. • t I 
I 
1 
s .! ft w 
i? 
•9 
% 
jl 
i 
i 
r-t. 
i 
M I  I j n j l ; !  '  
I  ^ I, I I I I I i J 
I  l ^ J i l i i  
I I i I : i i ^  ' 3 
S I i, .. t •s •s 
I  s i l l s  
* s  ^ ® 4» i 
43-
• m s ia 
CO <x> 
i  I  !  M  h  I  I  «  I ?  
=; -• 2' 11! {I i' 
! I i I i I I I I II 
-mm- % th# s^aetim of ®felor®lJ«»#a# (0»S »ie) 
'iifitii m^lm. s«iai (QmtZ gmm. rn^im) -su-spfffii^  la hmm*^ (100 »!•) 
(170)» fii«..»i3c%aiP©'ms stiri^  wbil th# mmlutlau ©f hmt Itebt 
msi^ Mm (0#1 «®1#) "mm th« aii«d t® tlse swfp«Ml«, mottag- m 
3a«r@iui^  of %woi- M^r&m &t^r tlw» fhe>- wm. 
mll«pni t-0 f0r %m irf»- -mtMh &f^r ^ieh tl»». th« 
©oslirf miSEtmm «t® ©rrt-««fe#i wltl gm0'&m .mritm m&xt40, afte-r 
l^ yarol^ i#, tlw mm wi^ . wmimr, tetag prmmdmm 
•m. mml»%m, m.B imrmA* A mMafmtmry «f ilspilliag, this «i.lslsm 
l«y ta «,«idifyL»g t^h® miMbam- t© -tli# tmm toli t© ti» la.y«r, 
Mt©r jpfflsoirlng t&® mt@r I^ r,. scld m» 1:^  i^ fctog tte «the.r 
with mlksiii* tM« alfeftlta© l«.y»-.r ws® mstoii witli ^^dmr, md s«t ®a «. 
h0t t® allow- €is.s®l*M  ^#tto»r t» dlsMl ®ff • fto »f 
%i»iAloil« fteM pi«tlpltttfePi m •©nrifei •eii,. m»f «• S-fee*® il«» 
tlll«feioa ms «) l^©y8d t# pwril^  teti, TOisiag mltMg polpt t@ 121**., 
S© impmmvi^n ms stmrn. in a Mm4 mltimg poiat «ltb m kmnm 
l»asoic f!i« yt®M r®pros®a%»i, #f tl» If smy 
£- i^3Es»4;%lpto»: l^Ae«%le «tel<l imd bmu t&rmsi, it in l«r yl«Ms.-
fhi® r##0"w^*«4 *»sltyl«a® «t® <iistill#€ fiw th« »th®r layer aftes* 
th® «®l«fei«a <yr«:r ,«l©iwi ism mmim tft '^ Kho (&xfeeat of  ^
«f t.ki' ^WKjwa%. «rlgl»lly 
bllseitsyl 
fh® MMmyi la thl» wm «f th® SftstaEaa ©•p. 
(170) s®@ fa®9- 61 &f thlb 
iri«4- la & 4«#ieeiit@r tgOg %#fey® BSl»g» 
' tot. li.lwi^ l C<l«.OfS a»l«) iw» pla<»i ia a-fiOJ ai... 
t}wt«-aKffc«t flask ©faigpii wtth m a c»3rf««®r. 
trttii m witm'gm lal®t-# baawda# iZ^ «s# adim  ^ tei .tl« ftesfc m "fetat 
s©lir«at ai»4 .»€«|t«R {©.l 3»i«) "Wfts^  «% iat® «a»ll pi««i88 aai 3.mpp@A to. 
s©l©) •«» Sii^  tea -mm »%iripe4 for 
-iftys..- fjj® me. efaptocasartswi witife gaMmms e«j%ott 
Msxiii# ot, (3 •<-^ipimt^lmmS3ki& m-M -mm -mrkisA »p t© gt-m a. '$0 y4»M,» 
»#fi. ISi® «lth ti» of wdb«r* Aftw th® »6id 
•a»lt#d set 
•tt»B y^l.so4ii» t» fmw %1» Mrfafc.lftti©» of hihrnxzyl urt^ li 
a-lmtylsoiiw* {••SS mi*} (Ifll mm aiA®i to a 2» al» tto©e» 
a««to©i fliMifc with m stinw, * -mA « B4t»pia iolet. 
¥SM&ly»mi% ®« l^« (0»SS. g*«« •mMtm) w«t f in th@ flAHlc md#r a c«sir®at 
of hifer©g«!», wmeh ,ii*|k»l»rtyi»w«jy c0«,2s *©1«) imm *aaitt0i* 
ftgoroa# ms ©#ati3»jM tm .hows, £®I,i»W84 stsaiing fo* 
«ight k©wr»» C-arfesaatios -with g*««0M «tt3r%®» tioxiaa yi®MM 1#7 §• &t 
-(tiphii^ lsttwstate aeiA (S<^> asittog At MS-Iff®* Pttrtfie«.%i.©a ws' 
% diseol-riiig fh» &®id la -mmmim. asi pwetfltatiag th© tmrim. 
««&• the- ®»l%:ibg p©-iat ««« t© 102*181®, ibImip©. wgfeer -was 
ttoa ««ili4tfl®4, »»l*fetag ^#^Sa -at thl# wltto 
« ajixiti^  i»ltiag foiate ®f it .imsatt -sttsfl® et ,tto «0M py®|«,r  ^ ia Aee©piiaije« 
witfe iSjpwfttioa# of ¥»» mA Still '(1^^) % diasol-risg #thyl p-lw® l^a©et&t® 
(SS g») ta TO ®1» #1? #tter eoatA-toiag •©#!» pteisxMe |i8,i g.), fj» flask 
<171) Mm 59 »f thi® t .^«i8 f©r imarifieatioa ©f th© asta®. 
(171) Vwm «ad Still, ••#.. Ch«a, Soe,,» 446 Cl§l«)i Iowb4«®-», Am-., SfS, 
2m (1»10). ~ ' 
• 7f • 
'&m%isA la te Mtfe itell)® » solwfci« of -SM-S  ^ Ctf»5 g») ts #tfe«r 
Cm© ml*) ms tlfe® «<^®r •!«» IsftlatM aai liy-ar«ly®«i to th®. aeM, 
s.p. tl6^is®» 
»*&ityli>o%iyt»:« fl» «.rpBtt«»tallie mm fsmi di-a-
t^flfflsreuiT (Qwdi- »sl®) «ii ps%«#sl'» Co«61 grte &t«B5 ta beaswii# feo ml«) 
la the pmmmw «# Mfeioayl (0.047 male), Affc»-r .stiirliig f©r '' 
Imim at mm tfce 3P»ii^ 4«i mt «ltl ©a-jrtssB 
€l«3Eii»# fl« o(,(9 -«itftogM l^sweS.aie-ftoid (gi^ ) I^tM «t tOS-tfe® «ft«.r 
slaHtoki^  »®*t- li§®« le®ry^ ill«ttti©n tmm ill^  awtio &&M 0im ma aeM 
'«TO3.wa ««te«-r mt liO®* at fhs ®«a^ot»i ms -^ ^Maie/fced Isy 
a slsjsi »Blt.to  ^-Ijoiat with (5-€if'fcKj^ l^ aselfii© aeM. fi» iiMtlifl •star 
•mu pw^Ami fey t»®*ttng Wm m±4 •wl-bk Mmomtimm* It aelt^  at Ifi® 
«»itfaift f®liit with m Imam §m<m s wla® mf Ifi®). 
ptbgib |^«'j^toiylmethar»« | 
fl» l^ r#®ir%dK ms <lfS) t^mrn th» towusyl «;st®r ®f 
#alf©»i« &eii» 'fills ws fe#ftt»4 •(§• g*) »itfe ^&%mm <220 ai,..) mfier .«a 
#.ffl-©t«t coad®»«®r* A yi#M of SS  ^ th« ms ®ttfi,-ta®4., b.p, 
f0r wrtefclittlc®,, -^s' fmpst.m& ttm hmmii® (q.2 
li^ia co.is-gfm mtm) to 180 ml,» 9f «th9.r* ftoayl-^r^^^^" 
wsthiaa® (lS«t $.# 0*1 »9i®) WM th» •»t:ht3r aolatioa Iwatatf to 
mflum i&r thirty-st* %owp8., fli® pfeiajg||^ -to3yl« t^l© -msM is®l«it«4 
H ,1 gm, mpmm^tng ft yt#M ©f 4$%,. fi» wse parif4«i 
 ^ It to i»»®aia frm It mm prmtpit&imi mm tl» 
(its) w», tt, m12 (»s). 
• fs » 
mMixm salt %hatmgh &f m -swl-Btioa ©f ©ftlelw Aloritla^* fh» 
mM wm sb^Bi.mi % •*a«]p«diaf ttos s«lt la « *eM» flaa* 
asltln® foMt &i t.*®- p«rt.fl«d aeld mm twm. 
m%«r g«T» & *%. tMs.  ^fch®- aetlioi 
#f ai-seifi I^tt^  fo.l»fc wltii ,a. 'leiJOtt @fmim& tAleli mm pm^mi. ^ tli# mm" 
dmrnsktlm of .Moti®!!© «©id with tolum# Mai#? fh® smtlmn ©f stODttis .ehlorlt# 
clf4)» fife® f» tl«@» hmm* fhm mM 
by p«(©tfit»tiag It m the sa,lt», flw yti®M wts «f tl» 
»«f# lis®. 
using tto is*fem i^»s «r Bmse issi eJil®ritf« 
mm wltli pe j^>»i «.ia# ©felerti* «d t© for <»» emS «»»• 
half keatS', fii# »Mala»i. iasi m wilting ©f .6S® jleM)-* 
• (0*1 »ls) €i#wl*»i in m. t&lvm of #ti»r mm 
111© reftetles -1*0# f#r hmr- ad r^ tl» spoat«a»d«w »»®lwbioa of heat 
fead Iftwr th®' 'iMii b(S«aJ. tteoagh ft 
&t glrnm wwl# tfc» p(he l^-o(-«6,pWs-% l^»th»ie (©•©S a»M) was 
Sttffi#iitet hmM wm %# «««0 raflaxiag f®r -taKen  ^komrs. In this 
e*®« a. brtl3.i«t t©lwbim m® & £s« aim%«8 afte-r tM %i¥©©ftr1son 
MM l*etoa aii^  t» tli#- ^ ••tait;yllitM« solutioa* ffeis 0«l»r as til®-
r«aot4os mm t-wtasitiy i«i®» tJi# wlatloa m® apoa 
 ^le#.. ffl® ms %1» of the 
«l<5wl.y aMei t® «t ®Mp»,sioB of litfciw' (©••21 _£Tm sA#m) ta «bl5i©.r -Cs# si,) 
%jgFjr,. 
(l*?b) ima*., 12, s2e ci^f) 
(1T4) Sy , l»r«» ^  Cl»08) 
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il-bm:wa salt# ifitai 'mAijm vos aeutfiefttiohj, m 80  ^
the &®ii *its oto%aia«d fa m pw  ^ftm, fftr f»rifie«M0a it m® AimmtmA 
iB diltJtee M®oalw fmm wMah it -mm p«itpit:«te@4'm th». Mjtixm 
»lt,» th® ««««• tmm %hm had m aslttog If?®* Hw »td 
mM r»®r3fstalllg«i from t« mlt »t ISi.S®, fim^ Isusm 
3aKfc«fi»l WM. p%pt*«4 hf "Bmb tMi^ ^gh th# e«3ai«4»fcioa of hmm" 
pl»a|^ aaes!ta.t» wt*& ia • pm-Bmm &t mSmAmm :Cl?i) 
«r ly «jii#«3iB  ^o^teriew-<<-toluitttriI« with aaAw tli® a-etloa 
.of mlwiritew •chlerl.i# (!??)» fk® pi««®d«» mt la tfci® 
Iftbamtojy* o(.»telaai%ril« CO»l »|») mm plaesi la % flask ©ssse^tet ta «. 
0oad@a«er %y awwis. «f a i^wte* fl»«k «»s in tm. 
0II batfe te 10S»110®.,. mA C©»11 »i«) was ^mppsA ia. 'Isatijig ws 
«ea%:iaa«4 •iiatil a© wmm Iwaiii# was tl«a .flasi: eootM 
&M mi]pMsh»3.mm (O.IS »d1») ia eartom disalfii® (TO ml*} i»s MiM. 
Al«ttlife«a ®hl®rl<S» mlm) mm «^d«i p»rfci!e»wii»» fl»- .•^wwwrtioa pvmm^eA 
«fe & ratt(-» b#.i3ag wmmsA. «fe Wm ®M • f h© ai%rll.» wm oMtA nM toy 
i#&«,ip06ittg Wm liAtli Im .Mti !^t»-Al:®rie .»©i€.* fl» ©ami# aitrtl® 
WW h^mlymi to »ot4« 
s:aao*bifeg'iroaatlti«#»a» 
fh0 m4um%im &t la, ligaid iwwai* t® S,lO-ill^ i*»&0.th3^e«» 
IMS la ttat stos ajsarattr m- r»pap%®i ia tl» (l?8). 
sm»- ptrfe4m2ar mm to a ®e%alati« wath » tlew ©f 
(Its) ittefc, cosipt. im (wm), 
(m) h!»h, mr. i3?7 77-^9ss). 
(178) m r^n &M aS&r, J. Am* Cl»» Soe.», 8?., f§8 (ifSS), 
• fs • 
til® of fl» ««iifc»Rl flag,, te»wimg th#  ^ 0>mm -wdtli 
-rnhmh tilt* tfp® ®f « d«l^ €rQg«stioo ooowra, a»i kacaftag tlssf 
tak:« %y ffe® of 4ttfirTO»piftlMa.«», mi. 
It «»s wsi^ spstoM,. mt ®®ws«a. tfcat %l» aaifci^ l«tt« 
to tlMi 0,l©-f#sitioa8: mr# «urtlir®- |a«fe m wkt# tfca«s ia' fltt©3peae •«ai 
«o tfc»t $M t^tfaer of theai® posi%f®Bs wm 
wfcifel«ti»B ms fun wltli ^ IwfcyllltMw, asing few© ' of 
n-lmtyllitklw for mmh ©f iil^ iroMitaiMtcssn#. »-.lutyl Isitwdift# 
(OfciS mM:) mm t® thi swp«at«i©B ®f (0*3i 0tm mtm.) 
ta «tta6r (IIS ml*-) 1» th® %ptea,l mmmr (179)* (O«0Si 
3aol») wts om %im m<& %1» mi^mm Ja«t«i t&r tlilrfey^sfx :h©«rs. 
f li® mlmr "^msm telftsi r&A m »ma ms tlm mme^nt wmm mMM %® %it» &r§mo-' 
ai@tft.Ui® t-ferwt^ iOrfs Msittef. fl» #®l«tioa was 
o«fer^ Mi»t^  «^oa dry mt th® wli was iaolatM la tl» mtml mmmr, Qu 
wefy^tttllistag Wm eirudNi -as-M fr« glmtml iie«%4® asM, mm 
mterifti. mm .ls#ml3s4, whleh t® h® 
•iimAQryl%0 ««M, ISf-'tiO®. fi» yi®M ©f tto &eid was 
«y|i-roxi^t«% ^ ®f %li0- tfeaswtteml. lli® ft©«tl©- .ftaii mlmklm. gam» 
« 4ll«tl©ii -rtLtto wter, ft .pipwelpi^ t® of 
mM t0 8fi^  »f th» theo»fei-e«l# ihS,» asld Imd m mltimg poiat «f 
gOg-fOf®,, (f|» f©lB% r#ee»ft«4 t» the i« Cl80),|, 
fill# aeii «» m»thyl&ti®a wttfc ti«B(6fflS%h«a8 to fi#M the- awWiyl ««%6r, a*p. 
8-S®. A11s»r r»epyst».3.M®a*:i®a fftm etl^l %1» »tlt4a  ^poiet mm 
(f!»- •»!«• r»po.rfe#t' Sa %i» t® »# Cl81>» 
(179) S«» p. m «f this tl»s-i«.-
(18©} Mi-eha»l, -stM flml, J^ r., 4?  ^ -fttl (1914). 
(isl) s«iil#ak m»i mrgwam, aaa«, 46s« im (illl). "** 
m f§ m 
F©r -proof of #lsfuo%ttW ©f tha aeM, m® 
gl-rSag a. ©o^poHUfi- «b A aaltlag foiat 
with, teowfe g«m « "tmlae ®f 104*S-.10S®..» fht-® sIicmb  ^
tfc&t 'att-alAtioa hftd mt t$mmA tha •#rt J^fog«« '^iQa &f th#- saeletj®, tet that 
th© »eM' e<»sist#a df « dl%4i'eiatli»'©ttB mKHiBm t® mftleh a mrhm l^ .g*w -^
«8 ?© »ltaia«t© tl» »f it* b@.'tog ftttwi»4 M th® 
or »#e wms a&fti of tl» ©h«erwrt4«n y«p«rte4 to l.l%ep-
«%«»:• (iia) -eafte l^le ®oii wms 
•t@ m&iM. ly »ibs- of ^rt;«ybsi«m j .^*»a®saiftt»* fn» 
it- iwi«li 1»8 «xpnet«d t&at aeii 
stewli :»©% ta & mMtJmt wammr* Utai' 'l»OTW®r, wham wibjeetwa t» 
til® .« i^«a o'f p«aB«aiigw*fe®., yle-Msril -* a%-«kolflt» «t®rSjil Mltia  ^at f7i-
i. mla»i s«3.tiatg patat with .ftattomfaisMa® at 18#• 
Ja$.oortSagly,, tl» •wilaila.ttea tli® metit-# 
wtl^ laa* ePOtti»» •oQ«pt,i»'bjta> t© tl»#« ta »lallar »«©tions iwrel^ .ta6 
flao-iwft.. 
j^^jlllt&im mm im tl»- matl .wmai»» (ms) iwt3f»a»tag' 
a»lB%'3. .{0*14 wmlm) liaSm. .« mMpmslm (lOO »!•) of fteB.lj» 
ewt litttim- c©'..!® .fi«8a «to»)« *fe«« tl® i®rpbi«w»t«a..li© sslwtiim m4 to««a 
t3wa»t»3ni«t,. witlb Isfe :S®®tta®r tteiMS-sBelaBA flask, as«Mfe--
phfcliwtte (bfestwutt ©•p. pp0itt«t.)co*®?§ m® sdtfani mM »i4fft@i.0bt hmt 
ms ®«j^ ll«i .to i£»#p th9 ©Idter at mftm fiisr tiiw% &«««• Ciuptewttiwi witt 
(Mf) Srfbtto® Aoi lm«, 242. If® (ItSf), 
(iss) s«« «s mi %ma. ^mi9* ' 
• ff • 
hy fmwMg t&i .mltAim d*y fhs- aute&lln® 
Boliat!l©a ms wmM .^ wttb «titer to wwr® mil aoa-«ieMl« -aaterial,, •affeer 
f 
wki<ai «»• aelatiea mm lol3M %o •vm&m -atl gat® «. 
te « |^ m «f lss^» 
fh® ®%tor gm9 & 6<  ^ t«®e«»f3r sf aewmfteWwas©, t#ftatifi®d % 
wimid toltlmg p&s«  ^ with tl» isi®w i0 hm sar# » i«li^ap»gffi«&tloa 
tmA mmuMM., ssn-^eiilo mt#rla,l swts its ptemt©, «»!?• • 
l§t,s«s,t0®. (mm gimm m ml^ae «f 1§1® cls4)). 
Ifcrtmis. a.%fc®BiJt» wutm mAet to parii^  tto® actM# mskWriMl t® a® «mil. 
It ma 3M>t eapabl# ©f b#i% •itltor »t®aK iltttilled ®r ssbliaMsd ia a taeiaa.. 
1% wBi® ifflsolaW# ia m1»r, b»»i»w» tela«»«g. aai •ttor. 
It URS s#lttbii in ©ther, •alestoliti. m t^^ X s««rtsat», mad fte#tie aeii, 
fh» l»»t .€H»ihiBati0» .©f mimics m® 4io3»iw-f®ti^ l(8w #tl®r fiw wlii«h tto» 
aold as an mmxpimiB mm* Mtlttog, wiftte.r smmA t» eoa® 
®ff »«up -200® # iAH« tito '^ aBpeuBfci- Miltirt «% If tin® «m^mA ma 
®«8f«i«4 ia t« ®affi©i«at »lootol h»i 'hmn eMM to 
iissslw th« »a®pl«, eeior eouM i^ iag mt©T antil th® 
tttrtld, ia tte pmmmisi ®f lori-teB-. • Mter filt»tiiia  ^th» 
•©id ei^ t«llis»i flat* It mt«r &t tfXF mA «»lt at 2,20-
S®» of th® aeii ms t« »lt «% % fti-ftiier '*»» 
e:^y«%al.li«tloa ffoa lasfiti® A »swt:f«.li8ati« squl'mlaat of iAm neid 
ea-s^e & vala® ®f 15§ ^tl» «aX©«lat«rf[  ^ mliii for %k© -iibatie ftcifl wtes- lEl)* 
fM« iaii©a%«4 that ®-5f» this purifl4»tieii>. tlj© mM iavol'snM 
wt« ft siiaefetn  ^ ©f jk«®- sbod ai.-^afej3^1i© ft©iis» a®©oi^ib,gly, th» a«id ©«il4 
CiSi) B®fer ftaa- -ran t, fg# (iSfS).j. |?|^  2iS (Mf4). 
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not be obtained in a sufficiently pure state for analysis. 
The acid was decarbojqrlated lay being heated in a test tube with lim© 
and copper powder. The crude niaterial evolved melted at 93-95°, A mixed 
saelting point with a known sample established the compound as acenaphthene. 
The acid was oxidized by treating it with sodium dichromate in glacial 
acetic acid. The crude acid so isolated was submitted to sublimation after 
which it melted at 260®. (The melting point of naphthalic acid is 265°). 
Itetalations Involving Replacement of Nuclear Hydrogens in 
Aromatic Compounds 
Bibenzyl 
This imcleus must be described among the aliphatic and among the arom­
atic compounds since the position involved when it was metalated varied with 
the reagent employed. It has been seen that the treatment of bibenzyl with 
butylsoditim and butylpotassium gave the dicarboxylic acid, diphenylsuccinic 
acid, as identified through its ester. When, however, bibenzyl was treated 
with n-butyllithim a monocarboxylic acid resulted. It is unfortunate, how»-
ever, that metalation with butyllithium gave yields of such trace-like 
character. Observation of the action of butyllithium discouraged the use 
of phenylcalcium iodide since the latter would probably have given still 
lower yields of the metalation products. 
n-Butyllithium in ether. When the metalation was loua in the typical (' 
manner (l86) with n-butyllithium on quantities of 0.1-0.4 mole covering 
periods of twenty hours to two days, the yield of acid obtained was found 
to vaiy from a trace up to 1%» The acid gave a neutralization equivalent 
(185) See page 63 of this thesis. 
&f MMO itM' ms SS§)« Thm 
M«atitt-e«tlcm -at immw* 4a •& mi mM @f %hl» »!«« p»#»a (^i diffi-
lite m« tiic#a i» aw«ti«« ifiiyeaEM#  ^Mti pm» 
sbs i-fes salt *bli» mf Imrkim <aill©*li« «$l»tte».. 
tim s«a% wsii %iM® •'fcimted "writh -a i^W t# mimsm tl» 
l»'n««ie m«m., a#f* 'iimefe®! hmng^ 
tim wlfeJaig f©l»te t« (fi» imj&m »t 1,^ ®}* the mraim 
a® id @» tm. wit# smj»tt-fe»i o'lldfttloa % p#'towisl« ise^Msa-ptrnt©, 
ftdi.< i^yrtl«llf aelt^ d at 19#  ^.gliowtag fWfi4 «al5li3m%toa 
•risibitf « thi®' b««,<»<4 »%«§» «f a wSj&mrnm-^-m il» »i@ti mwi wi^li 
iwfejtea #f po%a#st*» l^if©3dti® apraa -attm* 
tl» »8t#r mm-. t» m wA,mm ®ti«a i^sMIl&ticaa, 
obfeiiAaliig ft ppodiMSt MsltJteg, «fe A toew of ls®pMtl»li-8 aaM 
im' f»bpkr«i if' mM with folmml'm petwagamt* -ialm* 
i% t-o tli« ftetiffifi Qf t]^  «.ri®a® ftt 6t-fS®-» 
Af%»-r dilii;# • 1% «% 06-«i®.» A aiae  ^
.»sltt^  M.tli wrtsBBwi »l%e4 a% f*»a %1» erai» a Mgiwr 
Msltiag. m«f. IgS »•• •««§ %• mmm ©f fWMS .^Sfflaftl -ei^ gstisl-
ttm saa.ll fwaatity ©f ®®t«r & r«>fyst«lll««fcioa Wb 
w!wa irt-aESi wlfeli m ksmwm. #f tWP^phtMl&t® (l86)(»*.f, 1®S®),. 
1:^  8i»pl« *%' lSf®» 
la MfewBayl i« &im * ®9a®<Maal tMA jm.mMM MtfmmeitifiMou 'betiseOTt 
th» fmuitlmm laf©!-  ^ ta if «rga»«litmwi «bd  ^•orgsaesudiwb 
«r •»f«stW:8itm 
(IS6) fiMi was % fc** !• H. !!.?%•. 
© 
14' 
&' 4if 
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o it 
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• M t 
i* 
0 %4 
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%4. O 
M ^ 
4i ® <$ 
* • 
fiw ¥f©«^tofc a»lt-iag 
a a^ltsa  ^fola  ^mm %mmm ^mm tom (ist). 
Ib» wm&mry #f blpl^ Miyl tmm tl»a» -rmm ftw 8Q^§$^. 
oa# 'im e^ffms^ »m -iswsmsmpi ttws'^f ^imetsioa* l©y©, 
j|»ta%'IlitM.a8 «» i» «tl»^r ®»i wltlt Mfl»swfl a» *!}©«,. 
tt» of heatlag b#ia® %« mmm& iay®-, After citrl»»»fc4wi, 
tt»- yi®M of t# S '^Of tl» fM» 
mm «aaaottw5®4l7 4tt» t® %&» ®f *li« ^fgsmms'feftuie o<w^p@«3  ^
It  ^ smsttoa wttfc tl»-
b«^y3.ilthiaa tn immmrn'm tM ©rpaawstallt# mm' pmp&mA 
aebtoa of ©iilorl^  C^0'*1 »Jt«) ttpoa lilMaa (GmM gara® 
•&%«) sasp«aa.»4 ta (l-c® et th^ rmmXtm^ 
©'(^ aowai hy tl» mhmmA & ©1  ^ yi»M ©f a-
ifatyllttfetm. tf'wrt'lag thd a^feaii« mpteo^l i®d jwia^uxia® 
f»r tMi%-«i* taaopSg, €*y i..^  •^•wt a®- ©®11# aeli» 
timm ma-t. to*wwr# «. »is-r of "r«l«i»i« «et€» 
.1  ^ itetyi prspaimm-cm iww»' mtfm^A «.llow4  ^
l®dM« CQ«1 mlfi) t©- with IttyLm {0.41 g«to ia fewtyl 
afelssr (71 to « mbtaw'r #4aii» %® «i® «# 
ClSS).*. Sl«s yi©M «f '%• titm-feicaa mm S0> #f tl» •ai»oy®tieRl* 
fhm HMmtA mm 'i-pistfead witfa «ai tetat#!  ^& t»8^mtetjp» 
sllgtofcay 'fcHelwr tl» teiliag p©-trtfe. »f ti» lo>^% (b*f* Ml°)« -^ ffesr 
tW8l*9 lwr»»; toMWwr, ft Mfcga.M«' c#!®? wrs ia«» oiiriQ«s%, 
to %fe» a«*tni®ti©a of th# sf 
ISf) fh» W&8 iwmlmim4 by *••• I.. !• fcfp ,^ 
188) Sm fag® @S of tM» tfeast®. 
th# «tl»r 
a*»Btttyls^a.w ia -igt'lgro la ®3ri«p t® m§%ia  ^ « m^m -tlgorcRHi 
CO»OtS i»l#) wit!! #oiSM C0*1 g-*« a%«i) ia ®^h|-r Cb«p« SO<*68®) 
(SOtJ ml«)» ®h« rm^Ai was t-fegcfa  ^utth Mpl# !^ (0»0f6 aols) -«iai 
at irs  ^ t&r hmm-m of tfe@ a®ii, 
A in« aap'lsfwi, p9-t»l»t» «tfe!®r *i«), iisinriag 
ther  ^ iwbetlsii tm tmr^mm hmmw rttil# imiatjiag Wm ©tlwar &% 
flux* Sl» yi#M of &©ii ia tfeis e«»® wnm @f t3te mmm &risT ©f 
Mi tt»% ©%fc«Jto»i -fRm tito Mi^ r Miltsg 
Hm ftoSB l^litfcte# Cp'^ ^aset ftpisa 0».l? gsmm. mt ©•064 
©f ta «S «1» ®f «w- tf««  ^with 
Cq,C» »1«) ia ttoe 39wa»r {iiO),, & mlaw et««  ^ 0l®*ffw4p 
«itk tb® fowas l^ea ©f a ie»p r»i Aft«r twes^- ha&m, tl® s©lB^t©a 
,p©ia®  ^ on e«Ptoi ilssdW®, -yl^ Mtog oaly ft t»«» »f ^Mie wtfeerial, 
trm gw« w^lm «fc 
ftbi mslt'iag fit oa « i«i«w.rt ^wmryi^m3XiM^i.m., tip ©impotaai a«b«-
lla»i at liS-'lS# «a# -itt tSS'-4l# imBAmt a Ol»®rm-
tlo»® «f »-feto:r «9toi» Clfl) ,4ifmtifl«>4 th$M mM &# S»»flw»»c«rt»3i^ Jt® 
a®14 wMeh awliJto# at S»®, »l%iag Stf®» 
{lit) L*l»r' mqpmrismAM iwrnlving thB «s« ©f ©t|»T as a solwot far 
•tta fflBtalafeion of <ill5«M^fel©ijltow- by MSiia ®f ^feaisyllithltm i»» 
.liisi^ ': 'fch® ®.t«.Mli% t>f thB is^ar is %Jto ®f thl« ©.argte®-
ffltfeilie ©E^o*® .^ 
iim) Bm p^» SS mi tM» 
Cltl--| S#® aj  ^ lUgr, Bey., i|» til Cltg6)i Jaaa®® anA M«wi,, 
!• ia? Sgg,, St#"*W08'^§S?):S Mm p» 'M mt %M« tli®#i8^* 
* ss « 
fti# ms. wftpejrafcwi ttt tjryaes# 
lafer •& iom».ri mMmmer- Imviag, m wmtAmp «#p* f4-si** • afcwrt mltia® 
f0liit with A 0f pl6ti»tto»»8 C«»p, Sf®) .gH'SB®- * viBla# of 9S-86®, 
fl® mmmmj mm alaaest 
It mm amm .aNB»i» liw-ims-iag tfc#- t$m» *llew  ^ i@w m »®tml®%l©a to 
itoatoi- .pMe« laiWi(iMS«i t&e y4»M of att&Mtioa »x©«f% to tfe»® aita-»8 
%•!» «r %h# if 
vmtSmmm with -tlto m%-vmM* 
.ag*-^yiiitm.tttt> liam (©•1 »1«) we# ^%li s-mityl* 
litMttti mlm «t 0.»Si, ^mm ftt« 0t litMLaa 
la 8  ^al» ®f, tito «ola#i®a» aftewr beteg f©r 
fco«F« gws® a jt«M «f #f %!»• «raa»' «ctd,- If,. 
%lw f»»eti@a mm imT&mmi to •thisrty-six iwar®, ustj]® «.«wi 
Aprat# %l® ,yi«M *»• to mf tlte A 
ii^ wIls«felo» of tte. mM « -wO-ij® -©f 17S - (<sal0m.lat@a 
_ mlw, lf2)» this «.®ia ©©asi,st#i'#f wtfiittoie aotd, 
pito.l»i4y ft -of «.l,p» Mti idi0«®.iis .^. for partftoatt®!!, • 
, ..a«ii. 1  ^ ia .iu»aim frwa it mm p»elpi%a.t#4 fts 
tt»- .#»!% ti» I6i4itl®a of m of -ejiloyito* 
fh® ^©ft&iw 0f mM m» mlmMm A1.18 of ^-«kphth@l®: 
&oi4 me pi?«eipita1l»t jpjsw Af%®r f^m po%»l««» 
ether,. dL*®»ph^feotB mM waltm at A n^tmA l^-tlag fo  ^ & 
tao« 16S®5 »It#i m% Sfeailftrly,f3-«&piif!tolc aoM asltad 
at A iri,3eett mltirn  ^^ f©i3rtk 178®) mfccwfi i»-. 
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to h&m tmw f»rlois &t tmg^»imr -aM 
f®f%y-«igbfe tears, sftrlsdi^ iatt ««• •fjPeetfti. ^he>- .aeit -al^ aiaii @M 
A siswi fmm 121.,S®} -WBa 120» 
msiMm tmm tim ®tiw>r Is^r# SC^ «f th» 
jmpW;l»3»ii©- wm vm'&mrtA* 
in frilw l^a^a® m# »»lof«4 m tl» 
8#iw®i^' la a rm nAth (0»o16 mM) «»• 
«tth sMliffli (0«0? gta® «t®a) te tfllw%laaiJE0t (l© lapW:lml«n8-
•(0»fi§ Mfe®r thir^ six tear#, ^arl^ Ktiiaa mmsSMwA in tlto 
i&vm%im. &t •& M% yi.mM mf acxd !»*« th®- s«pyfatioa «f 
tha *«ms ww® ®fir0i0tisi % b»«»® »f »aleim salts threagh wfel  ^ o(* 
ft mm isol&laii •aaoM timtlHwa mmmB of aia«Nd ' 
p9lat!s. It «uM b# ®ftM- la tM» @mm ttoat aej» dams^ M^g® iMsii Iwi 
t»em %.h« ^M'-teea@r«. M# »wld«B«s®' mm fowii for tl» aadste-m# 
of a M.gl»-r raslti^  fteti nAil^ h mmM haw |8»8®«fe if dl®etalatl«t 
Wmean 
FliBgffllltthiaB. M gfeats^  ia tl» M-st«ri®al a«@M« (ttS), tWls mmimm 
mm t!r»at®i mtk phea l^M^hixm W fmvtemm w*ics-r»  ^ wfc© efetainiei & 4X  ^
yi«M ©f «®ii« 9»t0m as lag ti» mms m. twem. 
derimtlw®, s. w>p®«fe' w® ws® wm  ^
allowiiag b-rwwebsas® !^® CS«08S aoi®) t© »et «jk>® litMoai C0»l®7 S.*®» atom) 
ta ®th©r (?0 ai.,), f« tM« «»ef«at, fwte (©•{»S aol®) (IM) mm 
(193) fs®B  ^ 34 «f tM# thssis. 
(104) far tim pfwfttj«fcim #f fmm fr<» cipfarel© aeM* s#« ©ilsam «at 
l&minlm, bee, trw. *|«»» .js,* i66 ilsss) • 
ss--
iflsr laiitiag f®r iwuin «% %1» ©i^ rtsomtloa mm 
% poartog' .s«l«te40» ap>a !•©«• fib#. soluties g&Tws, 
« a«Ml.fl©att.©a,. » yt«M -of -iS-^  -of ot»fa3rol& aeii' 
•m^A ims psaplfl®i %• c»*f» 1^®) «»«l %•, m 'mlx^ 
llt-hlm pp .^-3»i 'trm %im. ClfS)- Sta©«- sttaetos 
til# tla» of .*«8^4«a ism -p®aMe#d ••%«• tmr hsmm*. S-arb0»e i^«a ia asml 
mtamm giw® it jrl«M of fS% ®f d»f»»i-© meii Mtliiag ,*t A 
iwltiag p«lai! with m towm C».p, ISl®) ClSi) «fe 12«-tS«f. 
fht pf« -^«»%i0a ®f syln® mM ia ftwe-atiim®# witb tfei 
«ete» Cltf) fwm fwftaml ^  tim"te6a«% with ta tl» |rrwg«  ^
©f %-%©xi.d®,. tto- yield ebtaiaM vm $0 »f tto® 'b^p# 
6i®.. 
Phe y^lIithi^ t^t» SylfWB »T4taaiMf#i t®- tl». mt 
wMbv «®aiitloiiS l4»aEfei«l to t'.J4«8» -with fttism. Aftj»r twa%-f©«ir 
tears of testis®,, f©llowid'%- ®f ^«fee-ld 
Cm#.p» 1«®}" WRS f.l» rneit mm. -a Mseii rnmirn  ^
ft to«m ma§>l9 (its} 
«as wltl* <«r«w » 
|)e:r4©a ef fcm-r swi l»rar%. a lf% jiMld. ®f tlie aaa® a i^-i ws afe«®rir«<i» 
(i9s) sijw®* -zefthmr.* ai  ^s«li!|r#  ^cl»»> s»e«, lt« cl:9ss)» 
(10®-) f'l» fwalfihii by iff. f7 €»"Swrleer. 
(iff3 B&lV-> ehiat. Aeta  ^ 847 (ISSO). 
(if®) *fe® i5sn&.raished"1^"e# t* iwnai* 
f@tirfc* 
& by ttsittg 
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fh® ©f %• sttlfat# ia ti» 
•ptmmmm 9t S:®ii« wm^ »«rts ta tie w«al mmmit t® yi«M 
8®^ mt mmlm 2«»%teai^«ltaag#fttf«tt wM-A was irwe-iysftalli®## tma |»%3r©l««. 
.®%i«« B8-fS»}* fi»» foiart i«te 4g.-i4®. 
It mm "m^^m-i.mi. %lir©«gtoiA- hi#tosrl«fcl. mm^hm tl*4 ail mt&l&tl&m 
of M.imM»fmm h«f» ia piPi4«ie  ^ im wMsto gim# hai 
tfe» .#-|w3Hiiti«MR oaly». la m& mi 
gimmpi ttfaa ort^ rtbatlon im -tlw- ai'^ «efair«® miel«w,# 
tnma «is »- fl«9 orgm«et®Hl© ssa^powi4 ms 
f»pt»d fraa a-l»tyl tare®!#!. <0«06f »I«5 ooA lilttlw C0.»1S ,f*m atom) in 
etter Ci6 Mte-r the foMBtisa ©f la ««©O:»aaa0« wit& 
tl» %pi«al (0-.!0i mlm). mM as 
•m {W iA*j» Afte r^ wflvsnA im tweaty-fwir !»ar«,. tfa» 
aolatioa- ws '©Artos^ te  ^ndtlt pcsitiBiwd Stf •Im.. fhs aeWi« 
mm fora®#, r«pp©.s®a^ai. a y|#l4 ®fppoiae%, eAlea,JjtfeM &m * 
w%fe0sydibeiaaoftti»»murl^xylle a^ii* to t«pmsia» th» piiwieafc, 
la ®%%l mm flt«t ciysfcale 
©oatog tmm rasl-bai at i- ati«i siting paitefe 
km«a tiHea®%to3gr-8-d4l»»®oftt3»a«,f'l0i^ ll« «©ti. (a*p-.. tOS-20'f®) (te®') 
.at ^S-^ 0?®, slMWti^  tlM*. aw «f the - i:s®»» 
meM» fb» -ufetor ««  ^aiiiag mt«r to t!» 
filt-isl^  0tfesi.l»d %!*& i»l«fcioa &t tl» ataaw 
(lol) s«# |«g0 •«!. of %m® 
(gC®) fl» wmm faratehM %• Mr. ?• l.» V«« .S»®. 
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fei»»%i©a ©f m. t-«» l^ tfefc# fim ««®p«Hsi®a b«e®i» wd la 
e#3l©r* t® ft fwtplrnm -Atb&r stirrtag #«r tmae « titimtlm 
iaiieafe^m «, 7fl  ^ *fc« s««f«ttsl0h m» »iphm&A 
tto»Kigli m @f g^lam wmml ta rmmm Mtial* ifcieli flM l^ 
C0*» *a# mm ®©.ii^ Sm<8«l for-tntalf howrs# C-«tp-
feeamtiob ^«riag tto dt  ^ Im* 
mM wg® w9$mmwA»img & f% fimM ®f a&'tatlatl®!, 
a,f* ' l%s wtt»3riL«l, «B« ©1»b«^«4 m. Mx«ii wilttag lAth a tai,®Ba 
tb® rmarm-w^ ®f phtsfl mm 8  ^m£ thsfc. 
f rt^ hwBglg<»fcg'.|®^^ iw mjs pi^ i»«Mt .(tQ&> laa « tS® ml. filter fl»»k 
wffeli it »ifWif^ F^«al#i s i^mmr -iwi » mmmm &f • Sodlw 
(©•Stf pwt iA«) m» ta M Sflnam r^ % e#wrlag the -isetel 
isritli 3^1«a® «U3  ^ l«®atliig'watoll after wld'A ytg^mms' sla l^iig 
f«w»4 • fiM ®si^ :. fMs «s twaof^ ifisd t© tl» filter flask aafl m-mv^  
with «Q%t,«swi %«&£«»» C-iO fytpli^ lasit^ l ®Wt««li« Co»Q«i' asl«) 
m» &Mm& t® tfe® 'l3«us»ne -sM 'th® 'moAivm ms g«Ei;% piieaf»«i f«r tia adsKsfee# 
wltfa « felMBt! «tii«iag y#4. . At th®- #at of tli» tlie «ol«feicm wft» 
M eolsr. tl® 'rwM i^sioa ms mtiwmi ftt mm. for imr iioars-* 
rawtt^ l -ether m»i») mm aM^ to- the mi ®»i s^lmtng mm 
r®r fotty-^lght hwir®# c^feoasttoa *4th emwm» mx^n dioxw® 
frMae«^ & MT% yi^M &t trlpl»^lat«^i.e m»p* 8S#-®t®. Mt»r »« 
•orS«talll»atioa f«wt glaelal «.©»fe4© »«!€* tte A#ii aaltM at % 
i^«tiHatiwft,, SN  ^of th@ pas^ l «tii« -ms b.p#, 2SS-fSfi®, aloag 
CtC )^ fl» propfcimttoa -ma effected in ao«i^ tei©® t^h dliwteioiis -©f BaelM«mi 
jJ. iya« S#©.» .^ 8.9.J IMi tte-s® w r^toftw 
»p©rt«€ a yl#M of' "^ 'he orga)ao»t«Hi« eei^ psroi#. 
<• 'ss «• 
*Ltii $ mt the •eHimriM, .ia»p* 1»»10S®. 
pHp^3L» |^i» iM MmM mtmsttSm* A 'iiO lA# thm«p'nm-:.c^ k^  flask «a# 
#fB£fp@€ wltli a s.fSj«l stirrer, «»S «. ti*l» for 
fttettttag ^Sow stwfi^ ®# Wm SQl-rn^m Mmmijo^ ilOQ rf.#) 
«.s raa iate- tl4« flstsk awt «ltli a t^ylea#', ften, ©© I^wtlag thm 
•Miitlon of acs»%l«(»0,^  wAws; {#•! gima. attw) mm «afe 1  ^»»1J. aai 
4«afp«i, into tl» s^mma$A sw».r a p#rt©i. ©f twafcy aAmts'®, m0kM$ tl» «i-
iltton ®l#w #ao«#i %© rawing a tels® e®l®r 4b th# «olafeioa &t ly^  ti»i» 
Ifeea -all. of tto wtiO, i»i %l» flow ef ae®tylea» wm s^toppiii 
p^®yl «%1N(-r (0«  ^m3.«) wm mMmdg m m&m me It 
©# ti!® f'M imettm -wss etim4 ?®r «iglit liott'r®., 
»pl«aislii3  ^tto®- ftwaaJA «t la r^wala. At th© <»a &i tli« tft» 
80lK««te mm alJtawi t« •m^Bsst# :©wptei ©f 
aa »Mlo froi^ t iwir# oWftias-i» mltlng at 48-®#. fta® 'WWiil© '•wsi# r#-
f,3p®as -j^ roliwa #th®r th#- aeltinf; pslnfc t« SS-M®. 
fl»- of mt0-^ r4«l on ImaA «8i®- fawfft^ lswt %»• p>wi,t m fwrtber i?»-
eryst«lli««feiaa» A iiAm4 asltlng polaft wm t«te» witl a. s«^3» @f 
,f^ 6»l (tOf). fli»: lEttwrn mV  ^at ii®» nAli# & -witfe ia» 
wjtaffswt Bultisl" S«»S®, (Mm)* tlW'  ^pfewyl «ttor 
»f tto «aployB4» A s«afl® ©f tJto ortglaal pl«0® l^ ••tlisr wts Im-
•wstigfttM- Iswt M ms. jpwssmt ia  ^ th# na r^tol ta tJ» 
fl3® mik'^ .ri-sl «af3.c^ «d far w®|j&latlmis mm -©f IfcsfewR «*p., Qimllty 
(207) flm mm l^» mxt %• Mr« C* W» lr«uH»y» 
Ctw) V'9T tb0 o# pte l^. 'Iwiitsd in tte 9f 
fereaiiai®, s»® sphsto* si>. s19 (ifm)* 
•dmitt tmm iwmhiy boMim mA aistilJM l»»»ii«Wiy l>®fo:p® aslag. 
f#l.i^ag tl»'{t09)» 
•wsa. p^^md from toK«^4e i^mll mle) md litMia C0#gt^ graa atom) 
M »tMr (lOQ Bl»). tim #slttfc4« wm w±%h filtmtioa i»t© 
sawthar tbiiie-®»©laii, flask •aai fhsayi suifiis C0:»<  ^»!»} wm  ^ adi»d. 
lag|j.tog wirf!<4a^ th® .^hsr «t »fl« tor twiirtsy ®f%»r whtdh. ©«««• 
oa p0»fl#i^  dty i.m gai® m -mM la fto «rvAm aoM • 
ml^ L «%•  ^ rnmTy&WlZimttm fiwa tilirtb# :*l«ohol-# 'rtth aa 
afjs-liostl-QS &£ lo-»-tola.«k te rwaifi©  ^ tl® •& a».lti»g at 
m-a-us®, a dwsmed ®4#r 
latte&tiag possibl® ®l®an^« -of tte liritekg»'» 
A lawjm of ^pteii^ l»j3®«f%#lw®«9l8 &«ii was p^pir»d i» a«~ 
eof^ «»e® isltli at»e%l«BS gimn In t'l» (tl9)« flAepiieadl ma 
tr@ifli#d -wltli wtallle todtatt aai m e-oair#jft»d labs soAtm. salt. 'This 
ws miwi with, tlm pofcasaitsa a^alt of j^ hloi^ teasolo «oi<i ia tfe® pmmms9 
Qf «f]^ r pswlsr, iiAl» th« -ms at far 
ftfb®«i iaimt®s.» Mtmr tl» l^ dfelysis -moA ^stmam ilstillatton ef tJ» pimiaot*, 
the aeM was 3P»®fy®taJli*iti, f*« 'suiJ. tS6® (yi#M S t^). A ai»i 
mMing folat, t«toa .wttfe • mm wate«i*i,, M«B%if 1®€ it ms Iwi-i^ pfe-o--
to»oie «©m» • ' 
Slum #i«amg» ms i»-fiag tlw wt&lafcioii,, a iuflieat® 
:a®t» t^i0a wm tto tta® ot r®a®ti©a mm t© 
:Si3E hmm* ©rpiaattet&lll© mm woiiced -ap la tim mem mmmr 
te gt-w a yi®'M #f ntsld* M %Ms »tes^ r tm,. 
Bm p££«'' 639f thi# 
Ctio) •Oo'ldberg,, r^,,. j7> M2S {lS0#)» 
m m&mw iMofhta®!. ms wit3B«8s»i. wtaa tfc# mbms^Bl- ms mlAi 
-fim wttfe. '%i»©alsrl,e acm. 
iwfes la hmmmm (iO aJ.*), wh4 wWt««^w«0HS C0»1 a®!#) 
««B- -ibiiM (ill)# WhWB •affieiteBfe tim liai i«®a giiN  ^f«r pp®.|p(mM«s 
•«£• i^myl c©«c  ^iwl«> me 
tsbo %:i» f Imsk the »lxfes»» mm f«r h&wm* Bry, 
is«*%0a wm mmA ti®. ^ftesos  ^the c®®3m' im»pkffl8l-oa'af%«r 
ifciA t'h» ^©©Ifetl mwiixm m« 1^ «ei«, 14S»1S0®,. »pr««» 
« yi«M #f 0f fl» %hgf#fi^ t8«l| f»m •tl^ l 
mtmd tl#®; mlMng fo-i^  t®- lfS®» 
fliwk wm- ftbtart «tth & ®«iwie«r -with m ialet: f®r 
swffc' tta i^gh %1« flask mtil 'Ull. of tlw- Air im& teisea r»plasi#a 'Mtjcogsa.. 
• , 1 _. i:\. 
C-03.etm tttsmlagg: 0»OlSyg*wa&tsm} nmm -migheni ftad l»&fca« wp ia * 
imiimsf^BimA ' tti» mom was ioiss mpidly to ps*swHfe -Kte »tal imm. 
mmtring «. ©»t of mMha- iMefct «P!»M %i» iwwstios* fl» jasta.! wm 
%hm ta t-h® £2«?'k aei wl-th IS »!• ©f «th»r* !&§• 
«8ipl®f»i is tfcbi pr«f®f«fci0a m®. -(©.l a©!#), aittag a^wt 40  ^
sf' I»IM® at tM 'bwgiimlng of tl» a-jsi tl» mem^mr mh&wfiy .af1s®r 
tiW' l^ skt w«>lrt:i®a tliat th» -fwitefciQa M -stsj^ ii. flje VQlmm ot 
wm ia»r®««»€ hy tim ««43.Mw» of 1S.§ #f •tl».r.<w aoffla *.s m-
wm mil moMrh^mm #ia^-lfflH3W34»h-3?®i, fh® alartstt^ias 
far' tim f»6.pia«tel-oa o-f s^m -ma^ {0'«gt 
f» pe®pajE  ^ fii«iyl#a.l«i»ft 'lodi-ia, « 'B'iO »!• 
(211) s## #1 me tm« 
* m • 
wm allowii niglife m ttefe tl» fw«tpitsrts» s^ lsfel®-* 
a tim% ffmMj JBasllitiSit^ tl»' »a^a^«ib 
Mifii© {©.OSS »q1«) mm M4M to fl» m-otv l^on «tsl«h hsA 1mm. lafeo 
^affcter 'Um ittl* %tee#»^to8es*l ss&ly wltk » mUvsx mii 
a ait3E^g#B ialet.. S«ffl«l«ttt' lartfe mm. %lwa a®pli«4 to thm s^ ltAim. 
milwA^ 9&r hmm* ie ©ol«r wm 
i«rS  ^ttet fmrioA.* tl» m^w%»3. mm «®&l®d^a«aa p»3»i ®a p«irt®i^  iiT- ie». 
It mm "felsm m&g  ^ after •»©•« iloiti®# % «3f 
•«#pwwio» with AgMisttoafclea of 
%-M seteM'Om gm& m «M-©li w«i p»*tfl«i4 «%««» 
ils t^llfttloa# rn-mpm A saixti -aisltiHg fssliife irttli fei'B»o-i« aeld sliowi^  
m &» r^mmlmu fhet rmmmy «f plww l^ amll'M# tmm tb®. «fctosp l^ r r»p»»«-
mt »«b«riiil ®«4.g4»lXy 1®- p^rAjsgi; mm 
^mmt S»l»atia 
for tha- y*^ ®|wa«fei©» -of phw l^ •%!» pteewawe  ^ fo^ai- ia tfci« 
(211) wm. mmfrnffy tmlMmmA* m%m&vm pa^s?- im g.*) 
po%M®i«a (ff. ,g*) iisHro litiEfcM t» » ®fc8s«rol« t« It# t# f&m. 
p©1s»«iw fli.#- mm i.immlmi la wi^ y ®»i wirt t© 
solttfeioa 0t hmemm iS^osilsa Atortie fow®«i fi^ » -aKllia® Iff»9 g.) ta 
ttm eu#t«8»ry wmmr, fls# phsi^ rl w» pjrifiiia %• 
ISS-S® (g wmm}0 {2® M».). tij© ytsM #f pal® oil mm 
77% ®f the tlmamtlmlrn 
(zm) Bmhmllmr, l®r»» 1s17 {1919)i sya&tases ,^ 4ol»'wn« ,^ 
mm imik (ibm) vol. 18, p, 27. 
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81' Mtmw trm, |w%»1®«b '«t}|gtr's  ^ «aa$' « 
elil®rofofw.^ *8-liw. -aiaefcttre, -»ltl»c «« c^«ai 
tli@ '@cMf«f«a3' *l&'wS  ^after i% ims Malsi 'la a mmpM-
ib'ttan' s«ae l«,|fer, w-^^aa# wstis ftwaia i^wisifl-sd  ^ if -btos @«w« 
pftrl^ssa #f tt« fl^s'iisal' »a»tsat« -wt-th to©* tala»».» 
l»n@'6f tb@' »:^pie%iNi jH>|^ga]3^l3@l®».ol«>atd.io aold wm 
of I»l».wii;to«®as Strtrnttm* 
Sc^ ltim phenojdde 
•flwi#! ei^ wtail* w»m la -©ttor ClJ#p» 
110*111®) si*) ia a SCO sal# fl.|#k *it& m <sa»» 
i&3ss«'r '4mA m BMrnmr* fim »m3,vm^. mm ttaa Iwaiig^ fet ai^lwE aoi mAlim 
CO»Oi gWB- »iiS»i gmAmXiy %9 ««««% tte pistol iafc® Its soiita# 
m»M-m Battfclag mm mmtlrnmA fcr tI»W: 'l»a-fS' «l%#r tij# hafl "imm 
imrtag tto® & nfcit# hm& MrmA*. fim 
«*» to «9l r«ieii -aJte'lag w» p«t-rol«R« 
®th®# its ml#) t© tae»fi»® -fe'h® sm'ia® '(0»0s2 fftem, atem) was 
intO' swall pi#®®« -aari »4d®4 ttw f^ llawi 
(0*016 »!©)• ti«t •wvel'rtiQii ®f Iws# .©oBbiwi'M tm um@ml 'hmm- mf^r Iftw 
iaAietiiflffeioa et %!# lls« %l» fiwwfetoa tea bsen stinmA f®r thme 
««ri©m dloxM# mm: pm«»i amr th»' suspensisa# .A©'iil« 
fic«fei'OB. pwetpita%«i' m -mdM tefc p«f» m 'i^ Ttag it iphei*«iitt «4sr» 
th«' plasitol mm mmmmA (§0) % imA 'it 
with 
m §§• 
ia %rltettfeylwia»« la a l-fl® Am *ia*eN®®els»€ fliBUe wi%& 
•m wmwm^y--maS-sA %• rnrnimmm- *• 
^tos^ylserilwi'wii#- wiag lfefl,%8rt^t®«ia8 (so «l«l' (8i4),' «? 
»0i*«at f®:r %hts 3®«%a.la%ioa-.». Sodium (O.#® s«w mM mlgMA m fmpitly 
IIS «ai ««% iafc®' mm3.% fi«-o«s *Meh» Itt taim  ^ w®ii» isfeo-
tl» wtfiaft. «ft#r thi of 4i-g-'^ i%i»^pea3Ey 
{0»©1« aol#) m» po«wA tl® a#l,«rt^ loa 'hmmma 
A »l®r *«% (21§) was fositiw t^ toa 4S a,f%ir tli® 
'fejiss J.^ naitw®#€* S|«. «#ier '§««t •mm »1«» rwt. « « s«pi« ^©aisfcmtalBg 
iWi3|r with, » erpt»i^&Hl« ©ffl^pwai tet tl®' f»salt«3al; mlmr 
•mm. m fStl# nfelslt mmaM Wfsiily m t#st» ' 
Waat^ laiB l^tai: Ca»02fi »l«) (tiS) mm: psmir^  th» 6M ®%i»iag 
»Hfcl3®B«4,, f 1» mlmr 1«wms iasfe tewa wi%h th# of a i.®fi»«?® 
i» t,h® ffi» mm f®-r ' 
wi*Jte«fc tfe« sf h©®t» f»r tl»- aij^ » mm 
povm^ tti©» ^wi0b8i -iiy £:€»• aftsj* l]^ii®lysls, ti» ©tisdr la^* •*« 
wit- i i 'sottw %!43P»Mdi '  ( .5^) wit l i  
<iiM%« a«#i© aeld ®ai Amjpfflrati^  t© fM m^mim at«id -wtt 
sine# j^ iaiftli^ littlaateagelie i# solttM® -ia "imm -md in n^mag R®t4«.» 
ffcs tmm tto ©mpsmtim vm «3rt»@-bp4 witfe feoiliag 'tmm wMelt 
dalf m -kmm of oily wilserial m» fis® ®ther- Is^ r ©le-sfeaisiis® tlai ' 
(SM) the amine ms funiished Coamercial Solvents Coffporation. lor 
purification it mis distilled ttiio® from potassim !^ droxid® and 
tmm f*®« aetaliio eodima, b«p. 80>»S2*' (7 airu). 
115) Sohul«s, J, Chem* Soc*^  47, 2002 (19®)» 
tie) A »fwpl# »f isptSMii TiBjathsrlaailiaa® (fr®« of bwiw) *wi 
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tl»  ^ mmmi fsrtiems #f p@tm3.mm Cl>*P» iO-fi®) 
*iA©&. WW: ti» #a|^ ief«a't# %fe» @-o4i«« «i«ii' to tbe 8-00 ml# ' 
flas&'is -sttsli 'ths wm nmm fh® wms 
ri4M wltl .a » wiwteasef-sdtte & ai%«3a«- 'islst*.'ait# 
A tIm.m&m'Mr* -fim .^^jaesijl-^* of 'p&^mMwm t&r th© mm^Smn 
wm m gm&^r tliM.SO Ife mm at t.M l^giiiilng, 
te'lng «utll %te -of snraflsMtw '!»!: bi#a ft^ieoapSislMl 
• , -mm 
s^t'sag jmo^l ©hldrti .^ (10 al*)# with |iet?ol«ia ^tblggy c5®5 
8 o-f on® «b4 ii toswfla  ^ %1» l»wfci«w« 
^0*10®* Sti»rli^  'mm- «@attai*d «il.©wlag thm xmkn l^m t© wnim  ^np to je^wMi. 
Aftw s^ Mfiiag awr al^ ,. iJtaiA f^csrlaMli» (gS ml.) -mB 'aiiteA 
t®' tl» mM'^ mton hM m ©liSBg® wm A#t»r stixfi^ , f®r ©igjsft-
to0«r»g th»' 3p!^^1=« wttfc 0in««tt» at atmis-' 
l^rie «p « "»!>««»» 1# ftem mm mhm tta 
aeiilQ s-alublim mm mmpmm%eA %& 
la g, ^ws w l^oy*Nl, »ifi3xsg 
t-li® &ft»r Wm- p>«p9imt;i@ai sf aaylsoitm l»4 hma m eo«B* 
lo «eM wm is tills -#«»«» 
f!0.r « •wiar-lAti®a, tJ» ii.i»ife&fl«Biti» -ws iirtdet t» tl» »»mpe»®i^  of 
«:©ti» itt p»tr0li«i @tl»r the «f tl» fl» 
.©.Italia® ••®liMtl«a» *eift' ttm w-t«tlatiett pm&mt mM- ©ar^mtM mai 
*««• aai« sli^tly &0M ^th a««tie- .aeld amS ms tie® -©mpjrsrtaNl 
m 4rymssm th® ar##ta«© ms irltfc fcotll  ^ #h&r, i»i» 
thm. l,,l-4tra@fcl@cl«aatia««tlie -aem, mmp» mi^op »«ry«fe&llleft» 
tloa ,fw». CRj» S i^-iljwit^ ts^ toiaill© a«M 'hm m Mltiag psirtb ef 
* ic  ^
f#).  
f 
^liifcylsoilw ms ta m tso al* •^al|pei .f!, 
wttli •* wsre»iy-i»«l«i stirrer# a mi iml®t fm t^iissgBsi* 
la e«mlb i^»«r in %M$ its hwit ms 3<lter«%»i' 
t© tM •elwirt to Ps^^SiljR* •«!;&»*' (£§. rt»). mm 
plmmA i» %hs ilmk «aA,. «i%»r -wltfe al%pag«B «.-ir %i»t taai 
%'imi c0«€® at«in| weys. .<mi mmtl ^mmm ^ 
art' ififfHttf i3^& ^m- fl«utk» C®*01 »a» 
t0 %fc» whiieli *»». #tt*ipis4 jfer i»wt fe0«rs 'te .!»«»• Wm m^t'etim.' 
©f tl® this %,S» 'is. ttel'to preeifitstee hsA. fotaed 
Im tfai' fl&rt:.* €Mmsi m-mmsy ''ma- %]|g« ta ««iil.itiOTt« msmm sMltm 
iM. ®ttS-pia«loa, %!»*«%• aMJag la t&® mmml -©f' I^teli «•%:«!» ffee wm  ^
peasiaa mi' »i|>b«et tfermigfe «,. ftag of glma wmi trto « elesa 250 ml* 
t:l«ri»*«sN?-lfiii flaafe i»- %h« s^ w® mmmr m first flwfe. Sipb« l^-
C0.»014 aisi®) 1WS ^hm %» wiialatli^  afwife,. fc eeler elesiif® 
isltwwi.^  f^6®r i%» •«» saljAaiias^  f©r %hi»« 
fiw ws %• p»wrm&. 43Fs 
fb©' Aioxlt® w*s. t® .«ii th# mS' ap 
«'^ -*«wefelng tl® «asf«!»®l®tt. witl attastli* la tM» #»#., a 40 
jtMi. of "bmm^Q ««M wsts 118-119®. l&®*^ rfelll*stttaB firm 
m%»r m4s«i %lw weltiag fo.iafc %» iM3^# tli» mM WftS M#sfclf4eia a atixsi 
atlttag p®t»fc with it -taawa ^wpl«# fh® yt®M ®f 4l|j|»i^ la«srwfy p»e-«v@irei 
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la tl» mm. laww filing prtar^ Mw wm asM*. CstrteMttiaBt 
4M 'oste .aetai# She. mm i«®®Qr#i*i 
•tM«fhsa»-ff*® iemmm 'mm 'iri^ a ©-twr soilm "mtm Isfof*' teteg wsad ia 
this • 
F»pQ-pfel«w •«4,rf..3«p t« tl»w.» la tte atoew® «b;p# «0iti to tMs 
rm, mwmph: ttet ws^  ««^3.5^»a '^ sa prt^ jpo'lsm Af%«r t-fes 
.Jjffiferoauefeie» of th# #4fe«0aB©thii9pJ»m«» 'tawfe *w «^3.i®A to i6»#p 
b«Q»!MM  ^ 3PB-fia3ri^  fair twtufcy fi» e J^tor b*«»wal»li*wid. 
C:itrl©3»®fc4o» ftgula «fii«^4  ^feaila® tl» -iiw^MMimiQa apw- poiwt®»fi €17 
!©#•• wm imm tM isHsAting tl» -iib®®!!©!® of so®-
MQxmm 
AJ%er sti»aiBg. pal»s«iM«i Iftioadi© im Msmmt i«gr% tto <i®»0a»t 
*a® %» «ailt» wljre frm whi-A t% wm l&%»r jJistiHwi* 
•^ toa AAmmixm mm i« '^l®ye«i imr %.h0 pptpupatie® ®f m 
mim &f %f% "mm. olfeaiaii,* #f IMtMw wltlt 
m® &i 40-4S® fm m f®yi®a ®t". Mwm 
m • 
r^lag wM-iidi *t«e ths m%&t test gi^ aally C t^omttoa pro­
tect m litei *»S3wi wf 4a mml . tlN» mm-mwy 
:®f 4tl®e®«tsmej&9tte tmw tc  ^®f tl® s^rtiag, mts-rtal* !!»• 4%s>mm 
fiwfeiott .haw- dislillwa, dfe^sklmaf m 
1gi'tel^  a*«»(ylsodium ia •p>troleu« etiwiy (¥,p« i#HSS )^ 
ft#® *A%Ji mm itt a#©®ra«a  ^with ti«& t^ sisalfSBS-
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iwwawfcrt ms wmmwwiMg «f %l» h& j^m 
the ©itrmaei wslla  ^»% •f*4s® iit€»g.» rf3e«sft wiltsa  ^poiat iiltlt * jtewhra 
•iK l^© (sup* 48®)|iiO) ®f Hiw M.3c«i -lilillt l(6af©pli^ » tmr & aii^ i 
-aibititi iaaifewataiis^ttiilj at 
Ibt&l&tloa tf W 
mm- im # »i*ilsp .*«w»r •%© wtfcpfMoifttaa 
|m^^ aus»im (0.03B gfwn at«a) a»i m& l^mm ia mmm>i».m 
affebr il.#®©-a3a8etl:  ^ tto#: gaas-wlfis-r, «1®) 
mm lab®-- tl» »®s^lm m lm&>*^m, wpirstoty A 
tlmm3 '^b -mM tmrnmA mfier mtmmi mtjaatets «f stlirlag. 
flW' »t«ri*l-'-««f fm tenet*. imm..mm^ %®i»g, *iiyi»d mima. 
awwemiy* C#«ii5 »i«) m# tJto ftiiM «i^  tl» mttxmi. 
tm tivm iarfc^  « ftsrfc:iiw pF««lpl%ittloa mm asfcM. idflter 
th« %• i^<ir©i|»ts was. «i%h «lla  ^
sttlfwt© 
the iw#»r*tiis«laM,» 'la^wf ms ••irtM sfsw omlelia ch:te.rii» dS.«-
fh® wm&mies' «f ©f tto tlm 
dipi» l^®t%i^ aewf&teil. »frsi««si»t iO»f^  «f tla(®3r«tie»l,. tl» ipeNBiiti# 
ia tl» flask . liO-
lf#» IsO'je r^stAlligAtioa tvm & Itoa i^wfwfcmiw® a-^ hBr atofcwm gw®. ©xys-
tftl® seltibg at- -la m- ?i«m »f a wltte « towa »«iiqsa» 
C-m.f-. m®| wlt®i ftt 
CitO) fM ««asp|« ma fwmishwi  ^W* M« E, jlfeC«i4sl«-. 
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- ill • 
®1s0®s1« 
la tfiwy tn -^ ioh tl» is lua p3,&m» & 
ItaitaM'Oa tifictt tim wM^h &m h0 m^i&ym4 ms tte 
•awfealatiag Bimm .eSww  ^of '©feiiyl etimr l»s l®a« ©-l^ r^wsti with 
•ttrganewBtftlll# «.®Bp<«»g s^ ©f saefe me^alatisttg atwfcl'rtty as a*tet^ l-
litMwa» it *0aM m^m to m pmMMtim- •JEfesirt- miWi tie »»® t««o%iT« 
»g«at» as er ^ iw l^p0fe*s«l«tt* th». .<aly «s« for ^aa 
®th«r talirtsio® ®f »»lwfeyl®oii»- a a®tftl«biiig 'fcgflat H#s in tfe» .a®t«l»tloa 
®f 'wtmm t.h» ®tta®r 1« s-feftbi# -ia th® ti» rst^ s^alMag 
@m^wais.f «m ham® %!»• rst® #f !«• faster tlisas 
th® nfc® ®f ©tJjBr ©f %P» "Wa® «»®a i» ®8#» 
•of tl»f ®f dil»ai«f«Qr«a- % wwkw ©f  ^mtlmsr miubiem of ;^ t)atyi-
»o4i«i» Altlaiigh m*«taifeyls«itwt »l@» wmtU hm® "kmrn. i4#®<j|^ «d  ^mtlfmimg 
f#r *i^ W(n%-.#®ar to«t» fa •tter,, me from ths 
fMs t.@ taiisat* tlw.'fe 3*%«3.&tlea os<w«r»i faster t'haa tise' 
«l#n,«g® of •%J^ l «%h@iP fef It ftl'So timt 4-iibw»a-» 
am «ir^i:de gtmM vhem tm w&m 
fm' •teWMttty-fottf- ho«r#.* ©tMt* e«a fee ia 
A 
iw»l^a  ^tjm! -ib®© ©f 1% wslj  ^ eaj^l©t«ly triwi %• «e»' 
speeiftl m & ftw «. ®&lBtt©o of a Srtgimri. ©t^ ^uaia. 
ffe® ^proptmtsisui 0#- fr^a ^ i-p^x^ismr&n-rs- 1*4 &m m'wsat&g® 
«wr tjs®' |ap®|iat*bi«s fr« ^®ir» %|» .»B:r®W:rial was «opl0y@<i, 
%b9^.„v»:Ke«ss s-«ilaB maM mpa^a^mi, tmm saspsi^tott tfee 
If %«yteii3f of its ssffiilgiwbei thm 
aivawfcag# to 'tmmr »f »«# &t ^Wmmhemmm^ fcwiiwr, • li«« to its liowttp 
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tUlfttioB irm ttai sf tim »»as%loa* Aa@r ef tim Mgfc®-r toillag 
s0:J»wts,- m #r ©thaw, wist l». twM wttfe 
isfrt tl»ir 'fsirts i3^isf«p»' with th@ tl* »t«4atioa, 
f-roiaet® by dlttill&tiea* 
» «6S to -esnploy »tfeer at tfu t^rntwiPes lilgh»r tlsaa 
80®.,, 'weogaistag .f©sslMllty ®f 0|«a.mg» at WLgter 
S»v»-rmi # x^p@.'ilia8«fe» steiM to® te *®rt% #f MgtoJp 
t«^»-mta.r©s &!• tM a»%alatt«* 
Stsas it 1»« ietM tliat j|"«al8i'llithiBH% &# •pwpuma tvtm tl-* 
©aiTOSf^ itag fealiife:, is »*!% m «ypajewBtftl.llo ©.ee^poaM-®,. it 
att«t l» tbftt ©ftoh mm «taiatiag l» w®ll «i0a§M@t*l l»fo» it 
i® um&-. If mhmM w f^tlat#- it waali b® 
tlmt ftaai ^ph®ao:^ l»3^11itM*® 
#!waM a #t«llia,r '*&th thmir iislM««- Ctely 
ft «#.«?»toti®a ^©oaM M tim -of a astolw® 'Is^  
m- afsat «lw«. «^p®«itioa ms imteao*. .alttoowgha 
y®f©rt mm foiwMi «f tii« ®e««ris»o« @f ehl0-r^ »*®ie mold 'ia ft .sa J^^  of 
,»si4 £i^ * thB .^rtemtiso of the wsmsfeiem pr«d»et ®f s.®ftiia 
•saa ^fliior»tewt«:«w, tm® t# o«efflr t® m g»at 
onlf i^ tti ®rp««®t«llle wM<& «»i »®M« m aotalatiag 
ftg«&ts» 
fko ®»teal«tiaM of tmi lotfsteteaSaiii to mtA^ t& wtw^ 
tim «ff#0t 0f -solwrfs 15W the' .rl«M ©f »e%*lsti,«a* awriter iKS-itors <f2i2) 
Mi msM j^ lm l^Jltfelm @Msftti»d gooi yt«M« ef tl» aetitl«ti©a p-r©dm®t« 
(IE8} S«®. jpspi 44 of this tbsais. 
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siayl mm !.& tW -mmm: my «%ter 'te«a if -sarlier 
• mrte-rs# Wl»i« i«w© yi«M® of ia tta»-
«^«Kt tn te%l @tfaor %Im setelm'tiiQo of  ^
pmmmM. to aft of '^3$-# *s 1  ^«arl«w%ing <»i'^ uei«w%i^ ite 
'fim tte &eii fi0fm^« Zt^. r&tter ttei toving. ia te%l 
9tlMr ft% roitt tte wis te&^sii to 90 mf- -smm 
• #^:tl»8a«#iaii#iiwb»-ffi86i%eg^lie ww. ip»«amj«i» 
@%ter» hmtz^stm-:^- -mi '^&tMmm' p-mmi ta ti^x'tuoss'fts mlrm^ 
tm %1» fmwetim of wtfek iil5ia»«tem©|fewb®» lo ««m 0«m int-
isdla^td imm tte mmm 
fMft •m'&%9m- aMm^A M tzwt«d vitti •vmtttms vitli 
tto» top® of #at#-rl3  ^««» ;f#fitl9n -liitto 'tte: ««p«8tal3y 
slmm ph8®??le«l«lt» .esfc@i% %J» 5»po»itim, Aa •«wstll.®afc- «&fl-»8 of 
ffistalatifif W0ttM •e©-B8t«% :0t ^^ mmylml&i.'m. i®<ll4%. ipieif'll.tt'hiami, 
pl^ yisotiw# «ai plwRBflfotofifctsiiM*- tlie f©r all mi %lmm wrnld 
»i#«ss«3Ptly test tfe® mmm  ^ pwferably n#% €m %« tts ©iaswgs % -iwaetlir* 
.®j?sm#»stAllie »®«li :«ir»» vmX^om m 
Mgl»f' i»f;l>e-r be &pplic»M»» 
It wfcB ^m r^mA ly lAtlt tl» of aiteeaao* 
fwtim (lit) tlait tlm #«a»-'yi«M »titl*tloa pr<^a®1l ms «Wfe#l3i^  *i»ii 
«itlB»3p ©t^ llttMaat, «thylsodiv«j,. #r «thyl|»otft»M«w wa#-^  t© i®a©% 
witla Ali«i®®fttaaa tor fiffetea 'dtpi*. If tbn r«Re%ioa ms s%o^>»# •8tf%®r 
mwwjpri tettf®, th® ©xfetBfe mf -a t^ftlattoa •wts f#wm «i|gH^#. witfe "VitrlRtioia! 
' ia tb» reactlirl-l^  of th» a f^efclating *§«%# l^ rtlwi* of ttiis mm 
f WiWNa'feBi la th® of ^hmyl »a plma t^ «ulfM« • »fo r^fc«d lo 
tM0 tlte»i»» Vhm ®.arli®.r twstwd phm t^ «tl»r nAtfe j|«fealiylMtMm 
iZM) S»« i»sg« W &i t-Mt tl»«'is« 
1  j 
1 
I  J  
I  I  
1 1  f  I  
1 1  
I 
I  
» 
i 
f  
I  
$ 
I  
3 
te 
* lli 
la tl»e# wfoa of ta 
4ia» mA fttlaalSa® a .p98#im« pAr ef p«ii^ «Btes- f©r ti» ©tody ®f tlfe* 
, proimets of a 
?.h» ®»4»Id;ioa ®f mm vmrnrnmstal wIwb was 
%l^  wtalfttiJig t^mMrn fMs e« mt 'to® f^ertfesa te aM»» t'l»t m •®«©B»0®i't»llis 
ma^9m& fl«®® «. wst&l. u^on tl© «ftrbofs ohaSja, Mfcll »®a© hl^ y m*-
.lastttmttag ag®^* :®a»h « « ®i^p»o€^»iwa fcwi' hmm. 
%e A>®fc ttf«a tto lgfir®«jr1»a# It -^ rewia • toe sstrisabl# to tb» ast^ latloa 
®f mrt-gwb %ir»earto®»s eoffliltembl# ®»pis«mi ©taaja leir®, 
t#0, %b® wiw aefciw »grts8l»tiag Agswfes woaM INf Mf» e®i-rl»is to  ^
wfcajAtioa# It sigtefe ta® "sl®©,, ia. thsw wrt»lftt40a»,- to en 
fflistallt© ©OTposai wMeh eoBbMael «a alfcyl grsttp » tl»a tli» tei^ l 
•fsR t^sal* f©r »aeli a •Ee'tealait.lttai^  fe@»s«a» aai tfe# 0«t as 
s0lw»ts, slffl©# tfe  ^ w©aM ye«e%' «itli ti® o-rfmowtmilio ®oi^ uMs» fis® 
ftltematt-wB# at^ Wp M ®a®., It i« 
#teAM# ia. ttae pp»a«B»- &f TOtftlKfela® ,&g«at®, fcRs tt«l; ttes: tmt prmrsA 
mta&nsil'vm to , 
SM- ra»ts«la%l@a of »4!-he3»» .i#rlmtl'r«8 
tot«»s%tMg «3*«s., 1 ®at I*' «tf« -myl gwm^m. 
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Q»l% A 
j»<"Mtyls©€iia 24 hrs» 
4S toS'-« 
B 
1 
a-&tylp©t«isiwi 24 hm * 1 
A aeid vm. * Msefcar® 0# ®-*' .8«d «©ia8» 
B 'tlMi aoia wwS' 0(0(3 "MphmylBmeiM  ^mM 
iurf ©rBKBep0%«s-8lw «Kap>ttais, i% it :s»®a t^ t tim MgMy erp«o-
ftai -iwteaiisiwai ©oi^ ettwl.# «iaiis»i iiMftatetiffla ®f tl» sida-elmin* 
wltfe wsto^r wtnlatijig th« srpwolitm  ^ aael«ar 
M t^&JLatie^n tei o®@wiTtd» tht« mj imm imm 4m to tfag 4ttt®mm0 Sm 
mtivitj hmbmmm th» mrgmnmiiMiivm «a4 tfc® 0f^ aa©»04im or it 
MgMj »salt«€ frwft. m mllyli# ot tli# ©f^wKraestalll® 
af%«r tfc®. lithit» liad im &m af %!»»' lat®»l 
«to3B®« It wmM lN8 to si»ta^% 9 t^&'M't^ mpla9m^hmwm to tl» 
aeti'oa of g*fea%iaitti»tt «ya4 It weaM :f»% sttrp-pis.lag ts 
find ttot s^ lsB%ls#iiw Ijftd t-o gifs,. aft#r 
<ji^ aro«9,10«*fl»ia^h*«®ftit-««p^m^y-lie aeii., s-tetyllitmim l»t foraed 
wl»jpe t-i» mM grwaf wm is th» 
l-f Z», 3-, o'r 4»p t^tioa# IsHt »t la th® S-i^ «eitioa« 
the, »ta t^i®tt at CtftM# IS) g>£m higltly yl®Ms 
of aeii.,' after e&rte«Mt%i#a,. 4m pfsotetsly t« %-!»• stellar of th» 
of lMms«w., btttaa©, hlphm l^* for i»jP®rMtIoa ©a th* ' 
• lit • 
tmm is 
letftMtloa of 
* 
1 S©lir»i# , 
t 
t flap f 4et(t 
9a%l It Me, •x 
a-'te'lf'llit.hl.aB i^ #a® M iam w «* 
'to 'ta%* 
^s^imuirn mhet f 
20 tes« f-U  ^
4- ^nMmw -fesilljftg at f0«-^  «»i «t .#.4ffiiliitr 
mh r®®b 
4iws%l<m taiam dailag apbalatl^ oM,# it -^ 11 ^  %o smtedLt tl5«- •mmlmm 
ta tlia' ©f mrf .i«pteiw. »INta®*lag a8» •®rS®» «fetor 
»08t; b© tts«a «8 th»- ®»4Iw t&T mmtion, wlilsfe ia %wm *111 fetaM tl» 
pT9gxme «f tlMi a» l^ii%loa., 
1% 1» '8* '^ fr<m tlw 3miti^ am« fey wtts« ©f that «oa» 
%iai»i hm^iMg gmAmll^ %h« i»et««|!4©a of tte ©rfaaaiwftiftllie ©®a-
pound,, iRssMltsi^  in m Immr yl«M. •©# tlw pp©6.i»Bt» fhd rm 
:a«%%.llltMt» wm &ll®iwd t-o altli 'Mptoeayl to «%l*r la-
<ii®8*#  ^ th® 3»a% olwiiw^® #1" th&t'ifth&r %< 
fli® .aatoalatioa «f t« 9h0m iA falsi® I?* W|»b. wsi^  
lltMrn,. It i» «»®® %l«fe -tlas-i^  •mm m immmm la tM .yi»M, of raKteBl-
«ti«B prodw«t. affeer Imgmr «s &t fel» ©rpyro-
»^lie ©c^waai Im4 mm simm. t® j^omr thwR 
»tl».r fts ft ae^uBo sttt« th# »» te -^lssdim wemld ha.nr« 
©•35piotei t# gtm m yS.«M sfeieh im@ mm tstea  ^l«r®9r tlM® the yi«li fwsm 
fflidear mMiMem -©f %lab MZ @f tlto' 
ig'o -
trnm If 
fctalatton o£ 
t 
« SolTsat 
t 
' t fta m 
* • 'fi#M of 
i' A@,M 
i0iS.4# lbh»r « tor* •mm 
»fel»r m Wtm% 0 • 
m hi*. 
m to* 
fet* • 
a '^S!rt;yls©dlw fAtmkylm^ms m 'tea* MB% 
of 24% o,f mm stelained. 
aafealsttiag agwrty# wMeii e0^ai»a -te  ^phewfI gmm «»«& Immr yi»ld# 
0f aetftlfttloa wfcaa «ftebhal«i® -iis® isrolwi %Mm AM th»- twrtf•««-
fte i»t«l«fcioa of toy pl*®ayiltthtttM resalt## ia wary low 
yl«M® m mmn m^rm* Hawwr* -.waaitiaas. ter# »p0ft®i in 
tb® wlwjieis, m 4<]^ ^ylem ©f o(-jh»r»i®--wli 
If HaplitlMa.®w Is m. &a iir«wti» ©a^H^Qd, iiimt fwrnn aast b© 
#up#jmi^ aatie» fMs yl»M af a.e4d .i« Mgher the®. yl«M -ftrws tssjf 
ftrcaatle @s^ «a»a tias far stuliM, mimm m-m tli® astel&tta  ^
ageat ;fiu  ^ the tia® w*«  ^ tiwrily It i« tte 'yi«M fiw 
pheif'iae t^ylea® -or f^t©®tyl.«a© wjnM this p®TO@si:.ag#* If o-t^ rnQsom-mt. 
or •fotasslm »re tts®i .«« wfcsiati^  skg®rtfes, all y4»lis *©ttM 
l« .liigi».r» 
fh® ffisitatl&l ia tl» ta.bl»s stowiB  ^tl» 3»ibalatl©» aai«ol«,. pfess^ l 
* ml * 
-aai. totars owfe fotrtfeef- tij® :s%8.%«i«fc that tl» mor® m" 
a«ti» iwfcmlatiag .»§•«*« &mm Mi^ r y|«l-«is of .ft® 
tiaroagb th» eafcrb»B.ti@a mt tl»- product, 
-me wtiiatifl® of maA.ml» (fa*!# 181 trhsf m® «. 
poo»r -stl-waat fsr m l^sMm Warn slae# j^ Wfeylsodla® la 
©t^ r S^m l«ss miA,, affc»r ©&i%e®»tloii'. af iMrt;:alatlon 
tjhm fb»w l^mAi9 ta l»as«»9# »lth«a  ^'b«feyl»o4t»» t» g«ttemlly 
«omm@.rii(4 tj» aferottpnp wrts&lsti^  «^«afe* 
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ptaiii®!. » ia#s- »%» toww«r, wigr ia %•!»' «trWtm fasslttoa 
•of to»B9-|j«BS8iWi #&•# hsivm .»a aaA 
aeoe'riifflgly rmphemmi^ if fm# waia tet» 
tfe*t t,l» astalit-feies ^bi^ woaal#®!# Isy .ptsw «f 
wght }mvm Mm litfeiati .«i«i ©a. tte ipssitiam to Mm. Ml&gm 
itaa aot- Qttte %» tl» gfeaf* fl* feiwlMliM#® "bM,® ths&fy »*«• 
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ti ir»» 
&nMMm 
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m lars.. m 
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#• 0i«i«mgs mte e^mrmi ia this mmm*-' 
fl»i .^ ialAtlHg Ag«rt irws la ®th&* f«r all ©f ttm &'b€mt 
ram» ** 
<il«| Fmmu, 1 ClfiS)« 
- IS® • 
f@r %-h» ®f ptos^ l ««Nir». fl*K9fi aal 
ftoeayl itiNi- -©©llse  ^ ssw taM#» it .is. t® •»»» tb&% m th» 
l^ nag# ms mxtmA fmm mwyem fe mliwt mtmaixma a €mr»m%ng yt®M ©f 
w»fca3A%i« pr®<iiiet wbs fM.larly, te tfew 'Mae- s*i®r,- it apf«a». 
•timt &t tli# bfM  ^if wmmm of t.l» ©^^©wad toesMis 
s»*%' pp»i®s4a«a%. la %b® «f pi^ fl swlfil®.!,. » «j|®.r of 
%M.®^aal ms «wt#«at ao 'W» wm fJ«» yi®M #f <M«-' 
pteB0l, iso-wpwrj mm- ms^ gwm% mmgk to psfait its, phm^l 
mlrnM® tais.,.3wt5&.lftt«i, a®!® of the e^«%e^ a,e.ii,, 
s« I^«a0te«®te sfceld, mm ©WaiMNi., .Is its Ife.^  fr©dM«lai #f 
pimo^l mlmMm -waA teia2#t« wnm l««la  ^-«afl 
(cg%)^ #- 4- •—» cg%s '^^  4  ^ %%m 
i s% 
i >%v%a 
lb#j« w»8 &,lso m %»•€« 'Oi nweto si,^  lis tmt 
 ^tl» ,ftoll.£»*iisg 
-f c4%m  ^ •«• c«^4«| 
•fbe ms if ,tts i*8® ,^sitf0b li^ -
m. with tl*' msm asltib  ^
poiat m Ml«aofh«ol tt«@3.f» 
fmm -th# 0ibmJtmM9n of t^ #s# wsalt®-* it wmb •eoaslttii^  tiat- tl» «t»M« 
lity of tl^  i* Qmmf ft ts %1» preww©®. at mmM 
m tl» •l«s»a% imme la, tte fS-iioM# tftbl®* 
ftwaayl fesllmrl^ # i»«M. M t# ,«h®w Mgfe to el»«  ^wliea 
%asNiRt«i -with ra»!w% IMtMtta, ls«®»ly this gfromltimtiss rf-ght h&- #3eb«i^ «i 
ts ether fjetsttpf «f p®rl®iie 
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* * 
>«^i 
in ''%#> possible -mweltemdlliflbb' ^9w 5w%slx'te-ito® t% 
t« tito smiMm 'ttinpmaia e'liwsttss' tlisntmi' 
wSclr^  ^ Is «.''li^ »ml f@iiiM«it tat %%««» mm mteltttiii «& 
a 'itesliwp 
l»; tei» pspiwi .{Mi)« fi». m^ Smm uttli^  m&im* 
ssteltis #fi# .steiiteS %te' siei^ 6i^^HSiSli®&* J^rasi. 
tfe»  ^ i3ia^^m« :ii«i#i .«d tmrnsA^ «»» %« f]it«» tfait ««1 i^t&tii^ . 
mM^mm- M * .i»*1ibi .®f »liKfeiv« aoldit^r* ftert-t eaaatwiw® www- •aps»«wrt 
la %^te %l»Nsif7 -Ite- 'fM^ioa of tripiit^inttl^iiHeHi- mttk- ^  si^EaflWstaUSe 
0iaf@wi :jiiA. m ^mylmM.-mt •*(wi •l^laaf -t# wm^irn «f tta» «»it of a 
i^»mg l»«i- «®4 «. «sDiE w4%to. m aiightly stroapn* Aei-i* Fi^ %J»tr 
»»%: -©r ml«i»: Wit' «iHiS,p»it f#r %hi ai«»s«t®Me« 
## %te astds iar %i|«n tt teuMMMn- ste i^ttx^ * 
fto' »»®limaab. #f 'wmftmis hm bmm rm^mm^ mm9-nk% 
4% 1» e*itibi;^ »rliitt« tm awwtlas 
t®- larolv© %hm mt -puet &t ^ aaliwiaii- to pimm ®f m 
i^ mgm i« %tee' fim •mmeS^ r ef %hm -fwa^ gsa^  S« «M3»i.« 
ms) Coaaisfe «md Wtolaad, £, Cbm^ See*, »lt CXS^)l 
8S, UM (IW). 
|iSO) Bsiiirii^^ tvvuQSl&ted % iRdmy ^heK»ri«« of Organlo 
Ch«miat*y'*, dolm ^iley, S«w York (1922) Cluipt* Xj M<^1» *fh»»r«t*» 
isohe GFi«adil&g«a der Orga&iseiWB Cbsai«^* Akg^eodeehe 
leipftlg (19S4)} dilwa* **Org«Qi« ClM»Bdstxy**, 4oiizt Wlley^ lew ToTk 
<19S8)| Waters* "Pfegrsleal Aspsete of Orgasic Cisemistry*', Eascfeledg®, 
London (193g}« p* 
•* jiit • 
m « aom m mter. wl^  
awfcftles-l©#:* bsw§- <i& •&wB^iaA& aiijbntiiltt' iniiik' #l.lbriibls6#.s 
Wm. '^ im.%im tf %# ^mliiM'Miii «t]^ ]^ wi taEW 
INNtt. •tattirt' if Mi^ liiW' CtSl) slisii«f iteitk typ«» »»i«rp>- i^ itim of tiie: 
m.m3mm^MM m& -^Mh «f %!# Mkitl fdr & 
if %||$' <iw. yfiawibes- ## m *« -sew 
3^ew®6: %q flisi 'h^nwiass -ssmlimi' 'swetift %is sll#$b^  ^ igpotsg  ^ 9.f imfi^  
tafco th«,- 4«i:iii^  .jwiiitim «# th» «i»" 
g<miw»mikfeia.| 11« iiww^mmflbwi f^cwtabji. twitfglifc fm )g, yy»«t1h«a f^lm8.^  
jttrt. m •pmmm^^emm "*«; *t^  iswi^ wi %» %ib» «ait%i^  
fir^ .«* mA pmm thai I* mxtnpie^ aa 4^«ii:«iii.%: i» «f 
*tof »«pwii» m ^j^msmrn^mm «r ••M l^aaiiiw- !» i^i.*fe 'wi^ -siwi. 
••i^ eBooBSiiilll# isiiii^  suitabl* m&% tM 
#i»ali y& S«#1«M« tm Mm irlth fft«Haiiii;%i«n»» «i%te !«%I« 
lltlii^ : %]n» mi3»f» pp»imi -sagtt' mi 
wtdwasw Sis slS^w,*'^  wtoisw 9t t I# «*a«S'» If tfeii 
«e j^gp. wmm^ m smmMm t* -iitem- hnw 
iwb%iiwfe-l«a «wim hem mmmmi .^ «t. «« i* tm itttt *1* a* mm . a^am-
la m^mimlmm.p. tf wmm wmAilw ##»  ^ pNrtWI% '©f , 
-le«»» rl^ . 
{fit) .'s««' pj.g», iyi ttf %iii« 
Im mm. wmk mm- #l#«3^  ikll|^ *l« 
m» mi f w^s»a» m$m U mM* Bimrn %M r^%mX $» mm 
mUt^mmstg^rnm -V^mk I*. 0m^l ^mMmA^ pp^iiw «ai««pg& mm 
mm^im wmk thm.' «d hmmmm-»- WbiB^ -m^MHrn ^va4 
t«i^ . ti»: tliii-'«»telk'li#n of ajany related 
to 
JJj»# tt waift 1# i«ft|Ll8<Ki tl«j,t adiditic8|/|feM|iiribl»' • itoaii it 
tateis pi** rapidly, whil^  the aalMititutlon * wstal 
i#a«|- ®f » ts^  fl»«® »lmrly. the ySi^ W «f wt&Xation fspsrfteei.# 
&a asei^ maewltiei. «4'feh 'ijffism^sfllis' ife-iiaa m# jfitm 
lut' fir ««• iisBi '1mm tfiM. M mmm- &t tiMi 
-fetst -®f mbimrttims. t« Mm 'i* m-feh m  ^
•.yy!|ikly|.tibittwg "tihl m.*mtfm±-ia  ^la .^wg & n f^* 
m m 
•\ 
mm t%m^: ^ ti^i. mohs^mm mmm^ §m ^ -mm. 
$»#»., «*i^ lli3g «f Wm 
in tht «* *^o$teni «lifls. jf iMi»» 
saa 1;4item.ii«' #lf tts' •a®%.$s#ii 
im i»p»i*l »i^ «febt«at,. lffl»»i|i^ ^  ^t® » •fitesi^ -> 
mi ^##8  ^ .itt' tti'®i8b*iybs$:.l$il 
hs4' iMNStt It tli® yi»M & f Uthtei wrnm 'M 4»» 
•^g'sroiypefp-^ - mS^ww splije 'ipp- fsfgsira3b$  ^ %bhs' i^ whiplspp W3k 
if Bmm»i wetl^m^^jm. to 's, -fepa# mwwmmM$im ©f « 
Mifeftth^l® wnwis®.. irtth "fefte^ i<mmmM.<m mt 



•a8HC«6efe mM (MM) f«-fell8h«I a fafsr ia-^ iA 
ttatfc Mm6 @f mffoamttsmtf «w a trntM-om ©f 
fMs etft-ieimffltt iii ttei« .atstfe- -^ mr 
% asefc'ter C88®)» deoompositioa @f •«» «ss,pMSlgpii»l mrmrMl mw 
pmxA with- » moti# s«»fc as HX, will nmtm m- » dftt®ri«a of tto •mgAtl'fiM.y 
«f tl® t® tlai' t-tet *»SifiNal iifei«h is tb® 
J^dotroEWgatlw tepiisMi^  ®ff 
ao«©x*iimg %lii^ - tteis %'te' aa  ^b» 
fintA- m thi A«©e '^ mi M^ai% •mMmh m wmMml it«fli^« %!»• 
a gmu§ meb m «<;% te® ;©»- »f tli# ipifwpa#  ^ma 
gm^ ims- t«rtiBg t» ti3» 
•mlmm- if all v^m -of th» "ffaiei®# «!«©%»«-
f»p-l«i®irfl,^ . tlw 1® "fei^ - "weitJfcly #l<@«rtf-MBa#gative, similar ' 
ia lite t® -A asf^ itl* 4» « it <m»- gwmpt la 
(CgHg)gC*- t« m l^mm4 If- « TO» -Jrtftlieti #i:K>fa m tli» 
radioa1« tli« r^ awltij^  fssiicifci t# !#«» -•!&« %INi 
mtl^ l wi«» fli# wsriE ©r 'Cwawt, ii€«t*i-r, iM irts this pw»« 
wlMa it ms femA that tripfei^ laitl^ ltoil-wB ««t »talAt® di» 
i». was-
«4t«d t# tjpi|i» l^3BSfe]to»®-a toite fl«»» this i» ..geoB-i«dly 
m, ms. 'mBimm%&m 
{zm} l^ aws-efe «6a4 shalkjtoy, _#• aa» c^b« soo«. m-h cli24)* |»M) mrnrmeh. emA jSTiS^e (19W)» 
%m 
. msm n-pm. tl® ^oi#©«ttt0a of thB ©s'gsa©--
mrmrf Ssawwli hie mvm &%lm imw 'iip m li'8% 
mt lAiA tl»»- relatlim -mm of 
tvm m^mmty % mm» of Z^)* 
tint ia%f»i«li- diff8i« i^ iaaily twm ti» *|jws &t 
•mS. 'tmm to t® *!»« »po» tl» asisti^ i mMmA rnhm •mx'i&m 
gf»apB &W0 -iMftiei %© th# i^ rogin®'., ^Mmmek tmls -fctat **m far a# 
tto- «ttfe«fcltote©< aetiyl mAimtJk M ®e®e#tat!i^  ®» ©r a»f» 9l«ot»ii pai« 
are ehaitfA with ©sttat ttB®:ietts- • % t^^ amtlwly «l®«tr©a»g»M'» stib*' 
stituejst:*!,, »r tS# r##«l%aat -miittal «l»ali le  ^ l«s# -mieimtrm 
mrngrnMrn^-m %i»- ©•^r' tesa# liteiwi itafl .£»^s stsa i^asw: tl»t wh«i eat fair, ©f 
is mlmmi wtth a. relati-veJy gra« ,^. tim reaul-feaafe 
should b®-
It has IJiwa f«#slbl« te apply the slmm^m mt 'WpBstrieAlly avV: 
»tltwfc®a to «»p«s4« (MB)* fhmu^b 
»«»» -wsy#-fla©»i- la tfc« 
C I^f) em Grafflia, J. im. Cheia. Soo.* 4T» IMS (1925)j Khar&s®h 
emd Maitosr, tbid«, ^  S'l3F"(x1S i^ SwurasoE Fi«to©r, S4, 
674 (19S2)| 'KS&s«Wid EMmaith, J. Ch«ta» ]^ eatl,«R, 5, 464"'(19  ^
 ^i?c» <mi), *" 
(tie) ttai?a»eh, l^ iumuth, ajid I4iyo, ibid.. U, 82 (1934). 
(tSt) fi«a©, E« B., Baetoral Dissertation, lorn State Collegei (IS32), 
©tlwaa «uad Toajaa, Rgo. tr&v* ohim*. 51, X054 {19S2)j illaaa, Tona»# 
ladtlps,. jj« am» (isss)* 
.cc6%|c«%  ^
la mm stmmmffs '"bh®ms a.tlmmtmi. to l«»d 
along lAtis %ta# pfei^ l th&t tm radicatl 
ms' leas -©Isawtewsaegatiirw %ima ms tlm od-ftisr^ l, hsim% mmlf slfghtSj ao-t# 
dlsetj^ mgatlw thaa the 
msm •mMmmi Alort## t£> sliw tliat' 
tl»sa "Iwo mm wmj «tMla3P ia 
«w vlimmA tmm i®»t ta yl»M® f^ us^ r 
tima %•!« ptasayl -radial 'ww..^  Al» 
e##^" > > chgaciichgff%€%--
^acw%-> cghs 
f]  ^j^sitleu'wisJpwA t® %!»• sllyl mM.ml  ^t&mm Is ia dia»gwfc«»at 
with thsi m a»s-igai# % B»ms«4i trm tlto- mlmm.^9 &t nmyvm^rimal 
mrmty 
fhs @f %h» '«»^sd t® d«p®»i afo» 
tl»tr »tat# of 
In M®. witia^« {MB},. Ammmh hisii^  tisat * dlvi^ lea iiw»t s»J# 
whm «ttt4ylag ®f -mrlmm hmmmm tto «.^eia9as 
*ki«h eoataia ©r iwikly,: rnlm i^mmgsAim i*i4«.iils &» 
%© lm«» em s»t of f»p«irfc,i»% «lilM -fctos# wtth «l®©tro« 
S-te^ylag til® sfetMll% ••©£ l^atesweh itM), tmmd timt tm t^mpm 
fl» cm® is tow la®ti^ Slity its^  1 (ia ICtgl) Ttmlng ®it-i»-r ste^agly^  
or wmkly ®l«etrM®.gatlT#», flw ««e«ni i® MfWLy .stalsl® .«na 
fell® in %^rmismt0ly tb» mmt&r «#• merim* 
Wmm., ia ac%a, C% ts «o«fe tw&l-tty •l^ aRted iA« 1 la mbrmng» ©r i«6»kly,» 
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TABLE XXIV 
m 
At T 
DECKEASING HYKROLYTIC STABILrTY OP THE RCOOH (2.5^4 o w 
INCREASING EASE OF UETALATIOH BY C^HGLI 
#»• ilgM »« '»&»r wethot ms %!» ••aa@ awi#: that ©f 
•teateiag * gfwf -of ma4 & »«o«rdto8'» with th» 
m» «.lwa®b t<sii«f6 •%!»#» •taaiftpi i6®1»lat-jy  ^ »,g«afcs.* fhi# %®©li" 
ma- fe»@ia.«i »» tM&misMim «t«m lit ^wimA frm tto sa -^
msigttiag wttlmm to a tlweiy* 
1»- t-b® -^mvimm «#f%i!©i»#. it laity fe« 'S««a t-l«f pij»iiyl« 
«!• gsm loi«# t'tea thit frm 
MtyllttiilsBa @r Iwfejrlsodtm* fhe- -nuift aprntto tytaiamt of 
mgg^m. {bm) staNfei m tbm 
m^imi &f o.fprm^mA tl» m§tmA sf tlto eompjoiJ 
CR*H|#. tJto yi«M 'Of Aatti^ newi* to t».s% f^-rfeher th» 
mm &t tim m&m, b®'' w%«lst«i 'Wtteii 
te. %•!«» -©f ai^ lftttda |i©lds» m3^- &m- awt- to®, twrnilstd 
p 
tii»agl®«  ^tie t*!!!# (Ml)* Mtmm «r®»0'M%hla« imm bmm assed 
K>8fc tM« t.»M« »kmM 'iBiieftt# ®«af©«HBa fmrmi imm 
til.® «oaMfflafcl®a &t «sy f«ii©ikl wm%4 wrfarg® %• tfe® 
®rgBaia-litfati« mnprni |p,]^  if tte Qrim«a»t»liSe sipmi' 
miieml it ®a eitter -«& ©f tie *lakM»« I* i» mM pdsisiM#* f»sm the 
Mble 4S«, «% pwmaai, tO; tfl» .p«l&tiv» yield ®f isit&lattoa 
It «i« Bimrn ©arltor -teiatb tfc® w®*»ia%ioa of |flseny3|;;^ -feolyl»%l^ «e., 
fh®^l »ai trlptmnyijmtimm % laesoas of n-liHrc/ilithlw#'^ 
«fe r^ wsttl'tei,, itJMter carboiaa%i.»,. tm-ph«nyl'^ '€o5y'^ B6 i^AiQ abM (4t), 
j^ pteaeayl^ ael© acid (6.QfS)» aai t.yt:^ b»nylao»tie «®li (Ss^ -« 
(841.) Bif#ir»3ffife mt&ts -mm in %fc® fi-w 3flB«ige»bs to" ©IkBSsify 
tl» fiwileals Infco group® in ord»3P t® $xm.t Att&mmmm Sa 
•fclk® fWRetlvi-ity the reagents* 
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tk# sf r@d«o%ioa «g«la with iwerewsiag eMla l«igth la tim 
fhl# in «ltli tlse iat^ rFwtatloa of 
tb® mrw» 
It i«. •«)« that tJ» »t8ElAtl0as ^ oa tte l#ft a,im #f the emrm terelv® 
m«3.#«p mIsmMMmi liitl# tto^«« «a ttot *lght mm iBtrssiww tfe» at®l»l ia1» a 
late-wil positi®a. (24S')* IfeS® introd-»«8 th» Tlwsff timt th®  ^ Kuelnstr aeldlty 
of <^^ o«n4s» w ieta^wliwl by ssetalntioa,. a« tto yadi»l &tt»h®d 
to- tl» 4a 0l«ctr»tt«gfttt'»ity# to 13  ^ oth&r hmA .^ l«t#ml 
a#Mlty la»r®ft»®» with tim d®ore«>li^  #l«sti^ ®@e6tiTl% &£ tli« riflieai, 
the -rnXm of saeh *. mrm -wo-aM to li« In pi«4i#tio3tia- wMcife 
ffiiglA b® d«s4»ad ap» it, %• la»rt33g tk«- jrlwia# fimm awfealatlon® of fliawr®* 
ftisa' pl« l^ #th»r:, it woaM b» -pessltolf. to jpwidiet th©  ^ ©a««t3PQ»gatlvity ©f 
tfc» 9#fltaj.ifl aM tl» miieals* Tbl@ wm of the t&bl© lies 
Is th®- ftitw®  ^ a®, t^  »l©®tf©a&gfctiTl% of SMtditimftl mdieals Is i#t®rBilii®d. 
tlte fo» 8®l®et®fd f©r thB «»»# p«.?fo»»Iy MM a mthsr flat portion at 
tim to ©©v«r w«p tl» fr»s«fe lsao^«dt® of tha acitlties of 
tl»^«« alkyl wkdimla, 
la tto ]po«8ibill%' #f th® mrm to a ©l^ jslar fom,. 
tlMfip®  ^«rlat4;^  the- sap®«i« t^i.® t@ i4»- »ap«»li^ teti© rs^ imls, it aust 
 ^»aidi t^ t »im» tMa mwm «ts i^ uiM ttfoa tl» g»rl».% It ,i® m 
'mm afcil^  ts b» ®3Lie«®d thm mm it« pajfirtl, fli» mAimO. which wa-uld eiesa-
tMs riag oa%,. It w«ild Iw it wilii ma. «l©etjfo-
.aRgati-ri^ - fc«fes»®n tli# tl® all^ l ^wiMSfeale (Z44) • 
(&&} Am^l&m mM its a©a@-»@ab»titat«4 dnidvatt'Wfts ay® 
(^) A«<!®.rii»g to tt)ft of »l*ti"»« tlaNstiwmsg&tlvity, th» 
l^orophanyl railsal lies feet««®ii tM maA thm alik^ l taJleals, 
ffeis rsdieal toft« h9«a. withheld tmm. the eurwe p«4iag W0»fc tiptm tto 
j»talatioa ®f O'laspKisds istoieh ooaifcsla a ©fel©i4,» «fco®» 
* * 
Ite i^ amgmg. it woali 4i«f3m©# tmm mt^ mmlltM.vm 
mmmA tmn all l3#:i«w 4% tm %l» %&W»» Wsm es^bimA 
irt.'tk it «3ttM Itell t# wm  ^ (IS) « r«dl©&l 
te-lfflw it in tfc® tikbl«# 
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